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I. INTRODUCTION

Nuclear transfer cloning continues to be the subject of intense scrutiny and
excitement since its first international publicity surrounding the birth of the sheep
Dolly in 1997.' The potential application of technology to clone humans has caused
international conflict. At this time, at least nineteen countries have bans on
reproductive cloning.2
However, cloning technology is also used therapeutically to help in organ
transplants, drug treatments, and prevention of diseases. 3 Regardless of these
benefits to medicine and to society as a whole, many people still oppose therapeutic
cloning because the process requires the use of human embryos. 4 A balancing
approach developed in which the need for the embryos is weighed against the rights
of the embryos' potential lives.Several countries already have regulated nuclear transfer cloning technology. 6
However, there are still many nations that have no such legislation, including the

1. See Ian Wilmut, CloningforMedicine, SCI. AM., Dec. 1998 at 58, 58, available at http://www.sciam.
com/1998/1298issue/1298wilmut.html (stating that the birth of Dolly generated much press scrutiny due to the
theoretical possibility of cloning humans).
2.
See Cult in the First Bid to Clone Human, ExPREss, Oct. 11, 2000, available at 2000 WL 24217743
[hereinafter Cult] (arguing that any attempts to clone a human at this time would be unacceptable in many modern
societies).
3. See 1 NATIONAL BIOETHICs ADVISORY COMMISSION, CLONING HUMAN BEINGS: REPORT AND
RECOMMENDATIONS OF THE NATIONAL BIOETHICS COMMITTEE

13 (1997) [hereinafter NBAC] (documenting the

numerous potential applications of cloning).
4. See Department of Health, Stem Cell Research: Medical Progress with Responsibility 1 17-21, at
http:llwww.doh.gov.uk/cegc/stemcellreport.htm (last modified Aug. 16, 2000) [hereinafterMedicalProgress]
(copy
on file with The Transnational Lawyer).
5. See id. (mentioning that ethical considerations must be taken into account when establishing laws
regarding cloning and embryo research).
6. See Cult, supra note 2 (indicating that many countries feel that human cloning is morally and
scientifically questionable at this time).
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United States.7 The potential problem arising from the legislative discrepancy is that
a rule banning cloning in one country could be easily circumvented by traveling
across borders. 8 Cloning poses ethical and moral threats to society because the actual
production of a human clone would cause irreversible harm. There is a need for all
countries to work together to develop an international agreement to ban reproductive
cloning and to regulate the use of therapeutic cloning. Such an agreement is the best
way to protect the moral and ethical integrity of international society.
In order to develop a cohesive plan that best serves the interests of the
international society, cloning technology uses must be examined, and the benefits
and risks of such procedures must be balanced. To fully understand the importance
of uniform cloning legislation, a look at the history of cloning and the evolution of
modem techniques is necessary; most important to this Comment is the
revolutionary discovery of nuclear transfer. After gaining a rudimentary
understanding of such preliminary matters, the applications of nuclear transfer
should be carefully examined in order to realize the importance of allowing research
that further develops this technique for scientific purposes. By then looking at the
ways international society has dealt with the implications of nuclear transfer, a plan
may be created that allows for the broadest use of nuclear transfer for medicine
while preventing human cloning and giving deference to the potential life of the
embryo. This type of plan should be adopted on an international level to protect
human dignity and individuality.
This Comment explores the considerations necessary for an international
cloning agreement and the possible mechanisms to achieve a successful plan. Part
II.A. first provides a brief history of the development of cloning technology. Part
II.B. discusses the most morally questionable techniques, blastomere separation and
nuclear transfer. Part II.C. then describes the usages of nuclear transfer for
agricultural, therapeutic, and reproductive purposes. Parts llI.A. & fl.B. document
the various international policies enacted in response to cloning technology. Part
II.C. discusses possible changes and amendments to those policies. Part IV
concludes that there is a need for uniform cloning legislation to correct the problems
created by inconsistent national laws. Finally, Part IV concludes with a mechanism
proposed for achieving successful uniformity in cloning legislation which best
optimizes the balance of moral integrity and scientific advancement.

7. See id. (noting that neither the United States nor many third world countries, such as the Bahamas, have
cloning legislation).
See Jeannine Hunter, Cloning: Oak Ridge Symposium Tackles Tough Questions,KNOXVILLE NEws8.
SENTINEL, Oct. 7, 2000, availableat 2000 WL 22592128.
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II. BACKGROUND

A.

History

Cloning is not an idea novel to the twentieth century. Cloning ideology is
present throughout history in agricultural, horticultural, viticultural, and biological
technologies. 9 For example, most modem plant species are clones of a "parent" that
possessed the desired and prosperous traits scientists wished to replicate.'o The idea
of propagating the strong traits of a particular species appeals to many industries."
In many ways, cloning reflects an artificial advancement of the concept of survival
of the fittest.' 2 Numerous
cloning techniques have evolved over the years in
3
response to this goal.'
In 1952, nuclear transfer produced its first "clones" from experiments with
frogs.' 4 Early experiments took the nucleus, which is the situs for a cell's
deoxyribonucleic acid (DNA), 5 from one cell and transplanted it into an enucleated
fertilized frog egg.' 6 This work resulted in the discovery that cells remain totipotent
through the first few cell divisions.' 7 After the initial divisions, the cells of the
embryo become differentiated and nuclear transfer becomes a less viable
technique.' 8 The success rate of early experiments was very low with most of the

9.
See Rosa Beddington, Cloning: Mammalian Development, at http://194.83.182.241/MillHillEssays/
1997/Cloning.htm (lastvisited Sept. 28,2000) (copy on file with The TransnationalLawyer)(describing examples
of how cloning has been applied for many years to produce common houseplants and many of the fine wines
consumed today).
10. See id. (recognizing the importance of ning throughout the history ofhorticulture in producing disease
resistant and plentiful plants).
11. See id. (establishing the use of cloning to produce houseplants, fine wines, fruits, vegetables, rubber,
pharmaceuticals, and nutritiously enhanced foods, like milk).
12. See id. (noting that cloning is used to propagate desired traits that enhance survival in many species).
13. See id. (contrasting the benefits of using cloning to achieve strength in a given species' genome with the
oft-used practice of selective breeding).
14. See Roslin Institute Online, Nuclear Transfer: A Brief History, at http://www. bbsrc.ac.uklibrary/
research/cloning (last visited Sept. 28, 2000) [hereinafter Roslin] (copy on file with The TransnationalLawyer)
(documenting the first frog experiments to study early amphibian development).
15. See HGAC Papers: Cloning in Reproduction, Science and Medicine, Annex F, at http://www.dti.gov.
uklhgac/papers/papers.d.htm (last modified Dec. 1998) [hereinafter HGAC] (copy on file with The Transnational
Lawyer) (explaining that DNA is the source of all hereditary material of a cell). DNA is contained primarily within
the nucleus of the cell. Id. DNA carries all of the instructions to direct production of all structures and materials
needed forproper cellular and bodily functioning. Id. For example, DNA encodes all essential proteins for the body.
Id.
16. See Jason T. Corsover, The LogicalNext Step? An InternationalPerspectiveon The Issues ofHtman
Cloning and Genetic Technology, 4 ILSA J. Irr'L & COMP. L. 697, 700 (1998) (discussing the breakthrough by
Robert McKinnel at the University of Minnesota). McKinnel cloned frogs from two to four cellular stage embryos
by using nuclear transfer. Id.; see also HGAC, supranote 15 (defining an enucleated egg as an egg from which the
nucleus has been removed).
17. See Roslin, supranote 14 (stating that a totipotent cell is a cell that can develop into any one of the types
of cells of the body).
18. See id. (mentioning that the initial experiments cloning adult cells yielded few viable embryos, and those
embryos that were viable never developed beyond the tadpole stage).
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frogs either being born malformed or dying immediately after birth.' 9 However,
these important findings pertaining to nuclear transfer were not in vain; rather, they
laid the foundation for modem genetic advancements.
Once perfected, scientists began to look for applications of nuclear transfer with
subjects other than amphibious species. 20 For example, in 1977, researchers used
early embryonic nuclear transfer to produce cloned mice.2 ' In the 1980s, researchers
produced clones of sheep and cattle via nuclear transfer.2 2 Despite these
advancements, the cloning of mammals still faced many obstacles and questions
throughout the next decade.
The real breakthrough came in 1997, when researchers at the Roslin Institute of
Scotland announced the birth of a sheep named Dolly.23 Dolly's birth marked the
first time that scientists cloned an adult mammal via nuclear transfer.24 Her birth was
revolutionary because the process of differentiation was believed to be irreversible7 5
However, Dolly was cloned from a fully differentiated adult mammary cell.26 From
Dolly, the scientific community realized that the differentiation process could be
reversed.27 Dolly' s birth generated controversy throughout the world because for the
first time mammalian cloning and the potential for human cloning moved from
28
science fiction to a reality.

19. See Corsovar,supranote 16, at 700 (describing the first surviving cloned frogs as hideously disfigured
and sterile). After more research, scientists perfected the technique on amphibians. Id. However, none of the frogs
were allowed to reach adulthood. Id. The question as to the long term effects on clones created by nuclear transfer
remained a mystery. Id.
20. See id. (deducing that within 20 years, scientists perfected nuclear transfer on frogs and consequently
began to turn their interest to experiments with mammals).
21. See id. at 700 (adding that during the 1980s, cattle, pigs, and lambs were all the subjects of cloning
experimentation).
22. See Roslin, supra note 14 (documenting the production of live calves from 64 and 128 cell stage
embryos with nuclear transfer by Steen Willasden of Granada Genetics). Willasden's work was the first indication
that cloning of entire organisms could be accomplished with partially differentiated cells. Id. Also in the 1980s,
researchers produced transgenic livestock that could secrete human proteins in their milk. Id. Other researchers
developed genetically modified pigs that could serve as potential organ donors for human recipients. Id.
23. See id. (noting that subsequent DNA testing confirmed Dolly to be a clone of an adult cell).
24. See Wilmut, supranote 1, at 58 (adding that prior experiments with partially differentiated cells yielded
two lambs, Megan and Morag). The birth of these lambs led scientists to realize that partially specialized cells could
be reverted to a state of early embryonic functioning. Id. This discovery led to the experiment that yielded Dolly.
Id.
25. See id.(stating that Dolly's birth generated overwhelming media attention because ofthe new possibility
of human cloning).
26. See Roslin, supra note 14 (mentioning the possibility that Dolly was derived from a less than fully
differentiated adult cell); see also Wilmut, supra note 1, at 59 (explaining that the culture from which Dolly was
derived contained a few less differentiated mammary cells). It is possible that Dolly is a clone of one of the less
differentiated cells. Id. However, the DNA tests unequivocally showed Dolly to be the clone of an adult cell. Id.
Thus, scientists believe it is most probable that Dolly derived from a fully differentiated adult mammary cell. Id.
27. See generally Wilmut, supra note I (postulating that numerous research opportunities involving
medicine and agricultural technology were opened up by this discovery).
28. See HGAC, supra note 15, § 1 (noting that Dolly established the feasibility of nuclear transfer in
mammals and proved that cloning by nuclear transfer is not confined to usage on only one species). Given this
information, the likelihood of attempted human cloning is very high. Id. Regulations need to be established at this
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Researchers continue to look into new uses for nuclear transfer even in the midst
of the ethical and moral debates of pursuing such research.2 9 Often, research goals
focus on producing medical treatments and more efficient, healthy livestock. 30 For
example, in 1997, the Roslin Institute brought the first transgenic lamb produced via
nuclear transfer, Polly, into the world.3' Polly contained a gene coding for Human
Blood Clotting Factor IX. 32 Since then, researchers have continued to find new ways
to use nuclear transfer.
B. Techniques
Cloning is the process whereby, through human intervention, a cell or an
organism results which is of the identical genetic composition as the cell or the
organism from which it is derived.33 There are several different methods of cloning

time. Id.; see also Beddington, supranote 9 (describing the horror of cloning, the eugenics movement as portrayed
by movies, and how Dolly made these motion pictures more of a reality).
29. See Beddington, supra note 9 (deducing that the technique of nuclear transfer is one of the most
promising techniques for agricultural, medical, and therapeutic purposes). The consequences of using nuclear
transfer to create cloned sheep may be innumerable beneficial applications of nuclear transfer for medicine,
therapies, and fertilization therapies. Id.; see also generallyMedicalProgress,supranote 4 (indicating that although
nuclear transfer has been used for many years, it is only recently that nuclear transfer has sparked an onslaught of
controversy and legislation). In this executive report of ethical and legal guidelines suggested for implementation
in the United Kingdom (UK) with regard to nuclear transfer, the Chief Medical Officer recommended that ethical
and scientific considerations be an essential determinate in any legislative regulation. Id.
30. See Roslin, supra note 14; see also Mike McKeen, Cloning and Nuclear Transfer:A Short Glossary,
at http://bbsrc.ac.uk/library/researchlcloning (last modified Nov. 23, 1999) (copy on file with The Transnational
Lawyer) (describing the use of nuclear transfer to produce transgenic animals, to create knockouts, and to use with
xenotransplantation). Transgenesis is the process by which animals are created that can produce pharmaceuticals
in their milk. Id. Knockouts are animals that scientists create by inactivating a particular gene of interest. Id. These
animals are then studied to see the effect of the knockout gene's absence on the animal's functioning. Id.
Xenotransplantation is the process by which organs and tissues are transferred between two species. Id. In general,
immune rejection is a hard hurdle to overcome in organ transplantations. See id. Cloning makes it possible to
overcome this hurdle, thus allowing organ and tissue transplants to be more successful and more available to people
in need of donation. See id
31. See Wilmut, supra note 1, at 61 (explaining that Polly, and other transgenic clones, secrete human
proteins in their milk). After Polly, researchers realized that once fine-tuned, cloning will be an efficient way to
introduce genetic alterations into mammalian species. Id. Consequently, multiple individuals bearing this precise
alteration will be easily produced. Id.
32. See id. at 60-61 (documenting the process of introducing Human Blood Clotting Factor IX into the
mammalian genome). Human Factor IX is a blood clotting protein used to treat hemophilia B. Id. at 61. To create
Polly, researchers introduced an antibiotic resistant gene coupled with the gene encoding Human Factor IX into
donor cells. Id. The antibiotic gene selected those donor cells that had taken up the human protein gene. Id. Then,
researchers introduced an antibiotic, neomycin, into the culture to kill all the cells that did not take up the resistant
gene and human gene. Id. The remaining cells then developed as normal embryos. Id.
33. See HGAC, supra note 15, Annex F (defining the process of cloning).
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including molecular cloning, 34 cellular cloning,35 blastomere separation, and nuclear
transfer, which is also referred to as embryo splitting.
1. Blastomere Separation

Blastomere separation involves taking an embryo soon after fertilization,
generally at the two to eight cell stage, 36 and separating the embryo into

34. See Anne Lawton, The FrankensteinControversy: The Constitutionalityof a FederalBan on Cloning,
87 KY. L.J. 277, 284 (1999) (noting that molecular cloning involves replicating portions of DNA). Molecular
cloning is also referred to as gene cloning. Id. This process allows scientists to insert particular genes into the
genome of a simple organism or bacteria. Id. at 285. The mechanism of molecular cloning allows portions of a cell's
own DNA to be substituted with the DNA from a donor. Id. at 286. A cell's DNA is found on chromosomes. Id;
see also HGAC, supranote 15, Annex F (indicating that chromosomes are nucleic acid-protein structures found in
the nucleus of a cell); see also Lawton, supra at 285 (commenting that the chromosomes are interspersed with
genes, the specific protein-encoding DNA strands, and other portions of DNA that have unknown functions). See
HGAC, supranote 15, Annex F (specifying that a normal human gamete has 23 chromosomes whereas a normal
human somatic cell has 46 chromosomes). Id. (defining somatic cells as any human or embryonic cell that is not
destined to become a sperm or egg cell). Cells destined to become sperm or egg cells are referred to as germ cells
or gametic cells. Id.; see also Lawton, supraat 285 (explaining that in order to insert a gene into an organism, the
gene of interest is excised from the cell nucleus). Using the extracted gene, a cloning vector is created. Id. A cloning
vector is a short strand of DNA that can penetrate a cell wall and replicate within the cell. Id. The result of the
replication within the cell is a piece of recombinant DNA containing the human gene of interest. Id. The
recombinant DNA can then be introduced into a host cell. Id. at 286. The host cell is generally a bacteria or yeast
cell. Id. The culture of cells rapidly proliferate. Id. Host cells are generally cells that can rapidly and readily
duplicate. Id. The replicated cells all contain the recombinant DNA molecule. Id. Thus, all resultant cells contain
the human DNA that was part of the original cloning vector. Id. The human DNA encodes the human protein of
interest. Id. From this process, an abundance of the altered DNA is recovered via extraction from the host cell and
the replicated clone cells. Id. The benefit of molecular cloning is in creating mass quantities of medicines and
pharmaceuticals. Id. Molecular cloning is used to create many different medicines, including insulin and drugs used
to help anemia and heart attack victims. Id. Molecular cloning is an accepted method for generating erythropoietin,
a drug used to treat kidney dialysis induced anemia. Id. Molecular cloning is also used to generate large amounts
of tissue plasminogen activator (tPA), the drug used to dissolve blood clots that accumulate in heart attack victims.
Id.
35. See HGAC, supranote 15, Annex F (defining cellular cloning as the process by which somatic cells are
grown in a tissue culture). The resultant cloned cells, also referred to as the cell line, are the identical genetic
composition of the original cell. Id. Cellular cloning involves duplicating human cells in culture to produce multiple
identical copies of the original cell line. Id.; see also Lawton, supra note 34, at 286 (indicating that this process is
often used to ascertain what kind of effect, whether it be adverse or curative, a certain medication will have on
human cells before live humans are subjected to the drug). Having multiple copies of a given cell allows greater
opportunities to test a drug's effect on cells in the laboratory prior to any usage on human subjects. Id. Like
molecular cloning, cellular cloning is readily accepted by society. Id. at 284. Because human clones cannot be
created by either molecular or cellular cloning, the legal, ethical, and moral issues that are prevalent with regard to
blastomere separation and nuclear transfer do not exist. Id.
36. See Lawton, supranote 34, at 287 (describing that at this early cell stage, the blastocyst is formed). The
blastocyst is composed of blastomeres. Id. Each of the blastomeres is a totipotent cell capable of being separated
and cloned. Id.
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blastomeres.37 Blastomeres are used because they are composed of stem cells, which
are totipotent.38 A totipotent cell retains the ability to develop into any type of cell
in the body. 39 Later in development, totipotent cells differentiate, that is, each
becomes specialized to perform one particular function.40 Once a cell is
differentiated, any gene that is not essential to the proper functioning of the cell
remains within the cell in an inactive state."' Once the blastomeres separate, the cells
are grown in culture into separate but identical embryos.42 At this point, each of the
embryos could theoretically be implanted into the uterus of a female as with other
In Vitro Fertilization (IVF) methods.43
In essence, blastomere separation is similar to other IVF methods. 44 The major
difference is that blastomere separation can be used to artificially generate identical
twins whereas other IVF methods tend to generate fraternal twins.4 5 Blastomere
separation is already widely used
with livestock, such as cattle and sheep, to produce
46
stronger and healthier animals.

A more controversial issue is the use of blastomere separation to clone
humans. 47 In 1993, researchers created the first human embryonic clones with
blastomere separation.4 However, the scientists mutated the embryos' chromosomes

37. Id.
38. See Medical Progress, supra note 4, 5 (stating that stem cells are used because they are not yet
specialized). Stem cells can be derived from a number of sources. See id. 4-5. Stem cells can be derived from the
following: early embryonic cells via nuclear transfer; cells or organs of an aborted fetal tissue; blood cells of the
umbilical cord; from some adult tissues, such as bone marrow; and adult cells reprogrammed to act as stem cells.

Id 14.
39. See Lawton, supranote 34, at 287 (adding that only early embryonic cells are capable of developing into
completely formed animals or humans).
40. See Khristan A. Heagle, Should There Be Another Elve? A CriticalAnalysis of The European Union
Cloning Legislation,17 DICK. J. INT'L L. 135, 144 (1998) (noting that all adult cells are differentiated); see also
Michael J. McDaniel, Regulationof Human Cloning:ImplicationsforBiotechnologicalAdvancezent,32 VAL. U.
L. REv. 543,544 (1998) (recognizing that embryonic cells only remain totipotent through the initial cell divisions).
Differentiation makes it essential for scientists to separate the blastocyst into the individual blastomeres at an early
cellular stage. See ik
41. See Heagle, supra note 40, at 144 (explaining that ifa cell differentiates into a retina cell, it is only able
to express retinal genes). Despite only expressing retinal genes, the retina cell still contains all of the DNA necessary
to become an entire organism. Id.
42. See Lawton, supra note 34, at 287 (stating that each of the embryos is capable of forming an adult
organism). Essentially, blastomere separation is an artificial means of generating multiple identical births. Id.
43. See McDaniel, supranote 40, at 545 (relating that blastomere separation has been widely utilized with
cattle to increase fertility rates). However, no viable human has been produced with this method. Id.
44. See id. (explaining that blastomere separation is similar to other IVF methods because of the inherent
numerical limitations with blastomere separation). Thus, blastomere separation does not seem to be more effective
than other methods of IVF. Id.
45. See id. (indicating that fraternal twins spontaneously occur from other IVF methods).
46. See HGAC, supra note 15, § I (postulating the beneficial uses ofblastomere separation).
47. See Corsover, supranote 16, at 705-06 (acknowledging that ethical and legal issues must be resolved
as to blastomere separation).

48. See id. at 701 (stating that scientists at George Washington University created four cloned human
embryos via blastomere separation of a single human embryo at the four cell stage).
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to assure their non-viability if implantation was attempted. 49 If the embryos had not
been mutated, the clones could have been implanted into a female uterus, and the
surrogate mother would have given birth to the first human clones.5" The possibility
of using blastomere separation to clone humans from embryos raises many moral,
ethical, religious, and legal issues.5 Although human clones can be generated with
blastomere separation, this technique cannot be used to preselect genetic traits
because the embryo being used already has a complete genome 2
2. Nuclear Transfer
Nuclear transfer involves creating a recipient cell by removing the DNA from
an unfertilized egg cell.5" The donor cell contains a nucleus and complete genetic
material. 4 Electric pulsation is used to mimic the normal stimulation offered by a
sperm and facilitates the fusion of the donor cell with the recipient cell. After
complete combination, the fused cell develops as a normal embryo and is ready for
transplantation into a female recipient. 6
Both blastomere separation and nuclear transfer utilize stem cells. 57 At this time,
both blastomere separation and nuclear transfer use stem cells derived from
embryos. 58 The embryos consist of one-hundred or fewer undefined cells. 59 Embryos
are used within either fourteen days of fertilization or prior to the onset of the
primitive streak, whichever comes first.6° The time limitation assures that the
primitive streak has not yet begun; the embryo cells are still stem cells, and thus, can

49. See id. (explaining that the scientists used embryos which had been fertilized twice). Embryos that are
fertilized twice will have an extra set of chromosomes. ld. An extra set of chromosomes causes an embryo to die
early in development. Il
50. See id (noting that, in theory, blastomere separation could generate an infinite number of identical
clones, all of which derived from a single embryonic cell).
51. See id. at 706 (stating that scientists, medical experts, ethicists, and the general public began public
debates over the use of blastomere separation to clone humans). Most of the reaction to the research is negative. Id.
52. See id at 704-05 (contrasting blastomere separation with nuclear transfer, whereby human clones with
predetermined genomes can be produced).
53. See Wilmut, supranote 1, at 58 (describing how the chromosomes are removed from the donor cell with
a micro-pipette). Early in development, the chromosomes are not yet condensed within a distinct nucleus. Il
54. See id. at 59.
55. See id
56. See id
57. See Medical Progress,supra note 4, 4-5.
58. See id 5.
59. See The Week at Home... Fearsof a Clone, GUARDIAN (London), Aug. 18, 2000, at 4, availableat
LEXIS, Non-US News Library, GUARDN File (stating that at this early cellular stage, human life has not yet taken
shape).
60. See HGAC, supranote 15, § 5.2 (defining the primitive streak as the period, approximately 14 days into
development, during which the cells that ultimately become the fetus separate from the cells that ultimately form
the placenta and the umbilical cord).
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still differentiate into any type of cell in the body. 6' At this point, the embryos have
not yet taken the shape of a human life; the embryos have no hearts, brains, or
nervous systems. Thus, the embryos cannot feel.62
The major difference between nuclear transfer and blastomere separation is that
nuclear transfer can be performed on either embryotic cells or on differentiated
cells.63 In order to conduct the procedure using differentiated cells, the cells must be
starved of essential nutrients. 64 The deprivation brings the cells into a state of
quiescence. 65 After a brief quiescence, scientists reintroduce certain proteins to the
cell culture that stimulate the cells to express their full genomic character, returning
the cells to an undifferentiated state.66
Nuclear transfer is still uncertain with regard to its effectiveness, its safety, and
its efficiency. Questions remain as to whether the cloned cells will behave as if they
are the age of the donor cell or as if the cells are new.67 If the cells behave as adult
cells, the clone may prematurely age. 68 However, recent research suggests that the
cells may age at a normal rate.69

61. See Phillip Oppenheim, It'sScary, But We Have to Risk Cloning, SUNDAY TIMES (London), Aug. 20,
2000, availableat LEXIS, Non-US News Library, TIMES File (explaining that prior to the onset of the primitive
streak, the embryo is only a small numberof cells without a brain, heart, or any human features). The cell could only
become a human if it is successfully implanted into a human uterus. Id. Only after the onset of the primitive streak
does any sort of nervous system begin to develop. Id.
62. See The Week at Home... Fears of a Clone, supra note 59, at 4 (pointing out the advantages of
therapeutic cloning). Advocates of therapeutic cloning state that the process of nuclear transfer is ethical because
there is no human life prior to the onset of the primitive streak. Id.
63. See Lawton, supranote 34, at 288 (indicating that blastomere separation is premised specifically upon
the breaking apart of embryonic cells).
64. See Heagle, supranote 40, at 146 (describing that starving cells of necessary nutrients brings them into
an inactive state).
65. See id. (noting that in order to utilize differentiated cells in nuclear transfer, the cell's inactive and silent
genes must be reactivated to complete the nuclear transferwith the adultcells). Without reversing the differentiation
process, it is likely that the only result would be adult specialized cellular clones. Id. at 137. Thus, without reversion
to the undifferentiated and totipotent state, an entire organism could not be cloned. Id.
66. See id. at 145-46 (describing that once the silent genes are reactivated, the adult cells can express the
"genetic blueprint" of a complete organism).
67. See MedicalProgress,supranote 4, 9 (advocating that further research with animals is needed before
conducting any human research).
68. See Clive Cookson, Hopesfor Delay in Aging Process:Genetic EngineeringCloned Cows Research
Gives Glimpse of World Where Humans Could Live to 180, FINANcLAL TIMES (London), Apr. 28, 2000, at 11,
availableatLEXIS, Non-US News Library, FINTIM File (concluding that the original cloned sheep, Dolly, appears
to be aging as if she was the age of the adult cell from which she was derived). However, research on cloned cattle
shows the cattle to have a younger cellular age than that of normal cattle of the same age. Id. Cellular age is
measured by the length oftelomeres, which are certain segments ofDNA. Id. Every time a cell divides, its telomeres
shorten. Id. Cells go through more divisions as the cells age, and thus the older the cell, the shorter the telomeres.
Id. Consequently, Dolly's telomeres are abnormally short for a sheep her age. Id. On the other hand, the above
mentioned cloned cattle have abnormally long telomeres. Id.
69. See id. (noting that scientists are unsure why the cattle experiments showed a type of rejuvenating effect).
None of the factors in the experiments were consistent. Id. All of the parent cells were different, as were the
techniques and species used. Id. Further experimentation is needed. Id.
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Scientists do not know if Dolly is normal or if she may develop additional
problems, such as certain abnormalities leading to disease. 70 Additional problems
include the efficiency and the success rate of nuclear transfer. 7 For example, Dolly
resulted from more than 300 attempts. 72 Research found that up to ninety-five
percent of cloned embryos die during pregnancy.73 Those that survive die shortly
after birth or experience severe abnormalities. 74 Further, it is unknown if nuclear
transfer increases the susceptibility of clones to genetic mutations, genetic diseases,
and higher mortality rates.7 5 Researchers found that a multitude of fatal problems
can arise with cloned animals' hearts and lungs.76
In January 2001, researchers divulged a potential cause for problems with
cloned animals and cloned cells.77 Researchers found that many cloned animal
fetuses are two to five times the normal size at birth.78 The abnormalities are
unpredictable and difficult to duplicate in laboratory experiments. 79 It seems that
these problems are the result of incomplete gene expression in some of the cloned
fetuses.80 The incomplete gene expression triggers abnormalities in the fetuses."
Presently, the problem cannot be screened out early.8 2 Besides the reproductive
problems mentioned, there can 83
also be problems with cells created by nuclear
transfer for therapeutic purposes. There is evidence that nuclear transfer cells may

70. See NBAC, supranote 3, at 13.
71. See Beddington, supranote 9 (conceding that nuclear transfer is still inefficient, not yet technologically
perfected, and inherently expensive).
72. See id. (emphasizing that this estimate does not include the many previous years of failed attempts). At
this point, it is virtually impossible to determine a definite figure regarding the frequency of success. Id.
73. See HighRisk of EarlyDeath,Abnormality in Human Cloning: Expert, AGENCEFRANCE-PRESSE, Jan.
30, 2001, availableat 2001 WL 2332471 [hereinafterHigh Risk] (indicating the survival rates of cloned livestock).
74. See id.
75. See Medical Progress,supranote 4, 8-11 (expressing that many safety and procedural issues arose
from early work using nuclear transfer). Additional research on animals is needed before applying nuclear transfer
to humans. Id. Additional research is also necessary on humans prior to the widespread application of nuclear
transfer on humans. Id.
76. See High Risk, supra note 73 (mentioning that often the animals are born seemingly healthy, but soon
develop problems with respiration and inevitably die). Others, like Dolly, are born healthy and are able to
successfully reproduce. Id.
77. See ElizabethNeus, Gene Troublean Issue in Human Cloning, SACRAMNTO BEE, Jan. 31,2001, atA6
(documenting findings by the Roslin Institute, the producers of Dolly, and a leading cloning authority).
78. See id. (noting that the large size of cloned fetuses requires a cesarian section to deliver the animal,
assuming that the mother survives). Another problem is abnormalities in the placentas of the cloned animals. Id.
79. See id.(stating that the cost of the embryo production and the undesirability in creating abnormal animals
frustrates scientists that are pursuing cloning research).
80. See id. (documenting the responsible gene as IGF2R).
81. See id. (mentioning that the abnormalities triggered include increased growth rate).
82. See id. (advocating that this problem should lead people to be hesitant over human cloning).
83. See id. (indicating that those interested in stem cell research should take notice of these potential
problems).
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turn cancerous. 84 However, researchers are working to85 correct this problem and
develop a diagnostic method to ensure stem cell safety.
Researchers cannot presently ascertain the potential safety risk in applying
nuclear transfer to humans, but it is highly probable that the above-mentioned
problems would arise in humans. 86 This result is likely because when an adult cell
is forced to functionally become an embryo, numerous natural cellular processes are
altered, creating a potential for mutations and problems to arise 87 Only further
research can provide the answers to these questions.88
C. Usesfor Cloning
Nuclear transfer generates the most controversy and constitutes the primary
subject of cloning legislation. 89 Scientists can use both blastomere separation and
nuclear transfer for identical purposes. 90 Thus, legislation or regulations placed upon
nuclear transfer cloning usages necessarily cover any uses for blastomere
separation."
There are three primary uses for nuclear transfer.92 The first use involves
agriculture and livestock cloning.93 The other two broad applications of nuclear
transfer are those pertinent to humans: reproductive and therapeutic cloning.94

84. See id. (noting that cloned cells may be used in treatments of diseases, such as Parkinson's and diabetes).
Scientists need to conduct more research to prevent unwittingly giving cancer to patients undergoing cellular
therapy. Id.
85. See id. (conceding that there is a real risk that these problems could occur in human stem cells; therefore,
scientists are working to ensure that stem therapy in humans is safe).
86. See id. (documenting that there is no evidence that other methods of IVF produce oversized babies).
Despite this, scientists are still concerned that cloning may lead to oversized human fetuses. Id.; see also High Risk,
supranote 73 (documenting statements issued by the Roslin Institute, that human cloning poses both moral and fatal
health risks).
87. See id. (suggesting that working against nature often causes many potential problems).
88. See id. (conceding that it is unknown why such abnormalities result).
89. See Heagle, supranote 40, at 138 (indicating that after the birth of Dolly, most nations rushed to enact
some kind of cloning legislation). Although molecular cloning, cellular cloning, and blastomere separation are
important techniques for the scientific and technological worlds, this Comment focuses upon the uses for nuclear
transfer.
90. See Lawton, supranote 34, at 288 (stating that the difference between blastomere separation and nuclear
transfer is really a matter of degree). Nuclear transfer can be used with any cell type, be it embryonic or adultdifferentiated. Id. Blastomere separation can only be used on early embryonic cells. Id. at 281.
91. See HGAC, supranote 15, §§ 4-5 (noting that any cloning legislation enacted by the UK covers work
with both embryonic and adult differentiated cells).
92. See Roslin, supranote 14 (discussing the progress of nuclear transfer since the 1950s).
93. See id (noting that the nuclear transfer applications with mammals were initially difficult).
94. See generally HGAC, supra note 15 (discussing the differences in usage and in ethical aspects).
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1. Agriculture and Livestock Applications
Most of the initial experimentation using nuclear transfer involved animals.
Research using animals is vital to any technical advancements for future
applications. 5 Nuclear transfer provides the means to create transgenic animals and
stronger, more viable livestock. 6 The primary usage of nuclear transfer with animals
is to create transgenic animals.97 Trangenesis is the process by which new genes can
be added to an animal's normal genome, or the animal's own genes can be modified
to serve a specific purpose. 98 For example, scientists introduced Human Blood
Clotting Factor IX and alpha-l-antitripsin (AAT), a possible treatment for cystic
fibrosis, into cloned animals' genomes. 99 The cloned sheep incorporate these
proteins into their own genome, and the proteins secreted in the sheep's milk can be
recovered for human pharmaceutical use.100
Transgenic animals provide unique opportunities for research and a means to
generate substantial amounts of pharmaceutical and human proteins. l1 ' Nuclear
2
transfer provides a mechanism to increase the efficiency of such procedures.t' Cells
can be induced to incorporate specific pieces of DNA.1 3 These cells can then be
used as donor cells in nuclear transfer.'4 The process is more time and cost effective
than the previously used procedure involving laborious injections.'1 5 Through
nuclear transfer, transgenic animals can carry many pharmaceutical proteins in their

95. See Roslin, supranote 14 (indicating that further research is planned to ascertain the potential for more
sophisticated advances).
96. See generally id.(documenting advances in the field of nuclear transfer).
97. See Wilmut, supranote 1, at 60 (discussing the importance of nuclear transfer to efficiently generate
transgenic livestock).
98. See Beddington, supranote 9 (explaining that cloning livestock is largely motivated by transgenesis).
99. See McKeen, supranote 30 (noting that transgenic animals are often referred to as "bioreactors").
100. See id. (adding that the transgenics are also used to study disease).
101. See Wilmut, supranote 1, at 61 (emphasizing the importance of nuclear transfer for the production of
medically valuable proteins as well as for research).
102. See id. at 60-61 (criticizing the standard technique used to make transgenic animals as being very slow
and deliberated). Without nuclear transfer, scientists must microinject DNA sequences containing the desired gene
into an enormous amount of fertilized eggs. Id. Only a few of these embryos take up and express the DNA construct.
Id. The resulting animals must then be bred to pass on the DNA sequence. Id. The process takes much time and
effort. Id. Conversely, nuclear transfer makes this process much simpler. Id. With nuclear transfer, a chemical is
introduced to cultured cells. Id. The chemical induces the cells to take up the DNA construct. Id. The cells are then
used as the donor cells for nuclear transfer. Id-All the animals produced from nuclear transfer have the desired DNA
sequence. Id. From this process, a large number of transgenic animals can be produced more rapidly than through
the microinjection process. Id.
103. See id.(explaining that ifthese cells are the donor cells for nuclear transfer, all resulting cloned offspring
will carry the DNA construct).
104. See id. (stating that the donor cell is the cell that is copied).
105. See Lawton, supra note 34, at 295 (describing the possibility that the efficiency of nuclear transfer for
transgenesis allows incorporation of human DNA into animal genomes for medicinal and therapeutic purposes).
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genomes, including those proteins used in the treatment of hemophilia." 6
Researchers soon hope to use transgenesis by nuclear transfer as a means to generate
organs for human organ transplants.1°7 Hopefully, through nuclear transfer, the
problem of immune rejection, common to human organ and tissue transplantations,
will be solved.'0 8
2. Reproductive Cloning
Reproductive cloning utilizes asexual reproduction of a single cell to produce
an entire animal orhuman.'°9 Reproductive cloning through nuclear transfer uses the
resultant embryo for the express purpose of implantation in a uterus to generate an
individual with the genome identical to the genome from which the clone derived.110
Reproductive cloning can be utilized in two ways: to treat infertility or for genetic
selection, that is, cloning not within the context of reproductive failure."'

106. See Wilmut, supranote 1, at 61 (postulating that transgenesis may be used to help find treatments for
Parkinson's disease, diabetes, and muscular dystrophy); see also RogerHighfield, ClonedChickens to Make Cancer
Drugs:Dolly Team Will Use Eggsto Mass ProduceMedicines, DAILY TELEGRAPH, Dec. 7,2000, availableat 2000
WL 29511980 (documenting the recent experiment to mass produce medicinal drugs in chicken eggs). Scientists
intend to use nuclear transferfor the genetic modifications. Id. The chickens then lay eggs containing drugs to treat
serious diseases, such as melanoma. Id. This technology is much faster and cheaper than other uses of transgenesis
because chickens can lay eggs. Id.
107. See Beddington, supra note 9 (determining that the combination of gene replacement and cloning
provide a valid mechanism to create organs in animals suitable for human transplant). It could be possible to replace
animal genes with human genes and then, via nuclear transfer cloning, generate animal organ donors without the
genes responsible for organ rejection. Id.
108. See Wilmut, supranote 1, at 61 (describing the possibility of using genetically modified animal organs
for human transplant). Generally, an animal organ triggers a "hyperacute" immune reaction. Id. The reaction is
triggered by proteins on the surface of animal cells. Id. Therefore, if the surface proteins are replaced with human
proteins through genetic modification, the chance of organ rejection from an immune reaction might be eliminated
or at least reduced to a treatable level. Id.
109. See HGAC, supra note 15, Annex F (adding that human reproductive cloning is the creation of any
human being genetically identical to any other human being). There is a widespread disapproval of human
reproductive cloning. Id. § 2. In a consultation conducted by HGAC, 80% of all respondents expressed disapproval
of any use of human reproductive cloning. Id. A few respondents approved of its possible beneficial usage to help
treat infertility. Id. However, the majority of respondents found that even the use of human cloning for infertility
treatment is wholly unacceptable. Id.
110. See John A. Robertson, Symposium on Human Cloning:Legal, Social, andMoral Perspectivesfor The
Twenty-First Century, 27 HOFsTRA L. REv. 609, 611 (1999) (contrasting reproductive cloning with therapeutic
cloning, where cells are only cloned to the blastocyst stage without the intent to transfer the resulting clones to a
recipient uterus).
111. See generallyid. (maintaining that reproductive cloning without infertility problems is more questionable
on ethical, moral, and legal grounds). Some commentators advocate that cloning should be legally prohibited when
sexual reproduction is possible. Id. at 633.
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a. Infertility Treatments
Nuclear transfer can be used to help people that are unable to conceive
genetically related children.' 12 Through nuclear transfer cloning, infertile couples
can conceive a child without resorting to sperm or egg donors. 1 3 This is more
appealing to infertile couples because if the man is cloned, he has a nuclear genetic
link to the child.1 4 During the gestation process, the woman forms a biological tie

to the child, as well as a lesser genetic link through the mitochondrial DNA left in
the enucleated egg." 5
In addition to providing parents with a genetic link to a child, nuclear transfer
may increase the efficiency and decrease the costs of IVF treatments." 6 Nuclear
transfer expedites IVF methods because a greater amount of embryos can be created,
thus increasing the likelihood of implantation." 7 Nuclear transfer cuts the costs of
IVF because there is less need to repeat the egg extraction process."' Any increase
in the rate of IVF consequently lowers the costs."19 Decreasing the amount of
extractions and increasing the chance of successful implantation inevitably increases
the safety to women undergoing such invasive procedures.' 20 Moreover, the relief
from the emotional pain of infertility is priceless to those that suffer from

112. See id. at 620 (describing that there are only three options available to infertile couples: adopting,
remaining childless, or using sperm or egg donors). It is likely that cloning would be most often utilized in cases
of severe male infertility where other methods that use the male sperm could not work. Id
113. See id. (rationalizing that through nuclear transfer, each parent has either a genetic or biological link to
the child that cannot be achieved with sperm or egg donation).
114. See id.at 620 (explaining that nuclear transfer works even if the male's sperm is inviable). The woman
provides an enucleated egg cell to which the male's nuclear DNA is inserted. Id. The egg and the DNA are then
fused via electrical impulse. Id. The cell can then be implanted into the woman's uterus and carried to term as in
a normal pregnancy. Id.
115. See id. at 621; see alsoHGAC, supranote 15, Annex F(defining the mitochondria as acellularorganelle
that provides a cell with energy). Each mitochondrion contains some DNA. Id. Mitochondrion are inherited
exclusively from the mother. Id. Thus, a cloned child receives a small amount of DNA from its mother via the
mitochondrion. Id.
116. See McDaniel,supranote40, at554 (maintaining that this proposition assumes that genetic homogeneity
does not affect embryo implantation). Some scientists speculate that only genetically superior embryos implant
successfully. Id. If this is the case, then the cloning of a genetically inferior embryo does not increase the odds of
successful implantation. Id. In fact, such cloning just multiplies the failure rate. Id. This position is still only
speculation at this time. Id.
117. See id. (explaining that traditional IVF generally requires several egg retrieval procedures before
implantation is successful).
118. See id. (adding that nuclear transfer cloning, by reducing the number ofegg retrieval procedures, lowers
both the costs and the risks of IVF).
119. See id. (noting that traditional IVF procedures require the full time attention of at least one health care
worker). Therefore, if the process of IVF is simplified and expedited in any way, the costs of healthcare will
necessarily be lower. Id.
120. See id. (explaining that cloning could produce the number of eggs required for IVF from the eggs
produced during a single menstrual cycle). If the number of retrievals is reduced, the female is subjected to fewer
surgeries and less anesthesia. Id. Nuclear transfer could also reduce the need for fertility drugs. Id. After the eggs
are obtained, the eggs can be cryogenically preserved for use in later IVF procedures. Id. This further reduces the
number of retrievals a woman is subjected to. Id.
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infertility.' 2 'However, while the goal of relieving infertility is honorable, 22the means
to achieve that goal must be scrutinized to assure the means are ethical.
Nuclear transfer for reproductive purposes could also aid partners that are both
carriers of autosomal recessive diseases, such as Tay Sachs, sickle-cell anemia,
cystic fibrosis, and other recessive genetic diseases. 23 These couples face a tough
choice: either take the risk of having an affected child or decide not to conceive at
all. 124 If these couples choose to conceive, they generally undergo prenatal testing
to detect the disease, and if the fetus is affected, the couple can choose to abort it.' 25
However, if nuclear transfer is utilized, one partner could be cloned and the resulting
child would not be affected by the recessive disease. 26 Thus, nuclear transfer
27
eliminates the hard choice between having an affected child or aborting a fetus.
Many concerns arise over the use of cloning for reproductive purposes. 28 One
of the chief arguments against this practice is that a cloned person could suffer from
a loss of individuality.2 9 Some of the reasons proposed for using reproductive
cloning include providing a replacement of a lost relative, supplying organs to a sick
relative, and creating delayed identical twins. 30 Any of these outcomes are
objectionable because the clone may be subjected to the unreasonable expectation
to living up to the original person's legacy and consequently, lose a key component
to the human psyche, a sense of uniqueness. '3' There is a fear that a cloned child will
suffer from a lack of autonomy, and the child will feel that his or her life has already
been played out by his or her "twin."' 32 However, a cloned child is not a re-

121. See HGAC, supranote 15, at § § 4-5 (advocating that the relief from infertility is a noble goal, but should
not be an absolute end).
122. See id. (noting that the desire of having a genetically related child is a great and natural human desire,
but that this desire must be balanced against general human well-being). If too great of a weight is given to genetic
kinship, problems and distortions of human values may arise. Id.
123. See Robertson, supra note 110, at 621 (documenting that partners, who are both carriers of autosomal
recessive disorders face a one in four chance of having an affected child).
124. See id. at 622 (indicating that some couples choose to adopt).
125. See iL (mentioning that couples who do not wish to take a risk may turn to sperm or egg donation).
126. See id.(adding that cloning may be favored by both infertile and other disease carrying couples because
by cloning the husband, the wife has a biological link to the child and the husband has a genetic tie).
127. See id. at 622.
128. See Wilmut, supra note 1, at 62-63 (advocating a ban on the cloning of human embryos).
129. See id. at 63 (arguing that clones will be treated like a lesser individual because clones will be expected
to look, act, and perform on par with the clone's "genetic twin"). The loss of individuality is especially troublesome
because the human personality is only partially determined by genetics. Id. The environment also asserts an
influence in shaping human personality. Id. Because a clone will not be raised in the exact same conditions as the
genetic "twin," there will be inherent variations in the clone's personality, looks, and talents. Id.
130. See HGAC, supranote 15, at §§ 4-5 (stating that a clone's psyche could be irreversibly damaged by the
knowledge that he or she was created for an extrinsic reason).
131. See Wilmut, supranote 1, at 63. But see Robertson, supranote 110, at 623 (countering these arguments
with the notion that an effective pre-cloning counseling policy could advise parents that the clone will be different
from the original individual).
132. See NBAC, supranote 3, at 64 (postulating that a clone may feel as if his or her fate has already been
played out, and the clone will lose any spontaneity in his or her life). The clone may begin to feel a lack of control
over the choices to create his or her own future. Id. Even if a clone does not lose his or her sense of free choice, the
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creation of the original human being.1 33 Additionally, the reasons for reproductive
cloning are to serve extrinsic purposes; this, in itself, violates basic notions of
human dignity.1 34 Skeptics of cloning feel that cloned children may be treated as
control
objects or commodities and not as human beings.1 35 It is feared that genetic
1 36
tools.
their
of
tools
become
have
"men
that
via nuclear transfer means
Another concern regarding the use of cloning for reproductive purposes is the
alteration of the normal genetic relations in families.1 37 The cloned individual would
contain the complete genetic identity of one parent and virtually no genetic
connection to the other parent.1 38 Traditional methods of IVF do not present this
problem because the genetic connection with one parent is the normal one-half and
the donor provides the other half of the genomic composition. 3 9 Due to the skewed
genetic relations, a child may have difficulty gaining full independence from a
parent that is also a "twin."1 40 Beside the imbalance of genetic relations within the
family, it is possible that cloning could lead to greater genomic uniformity in
society.14 1 Genetic diversity allows for natural selection to operate and remove

clone may feel that the older "twin" is a shadow over the clone's life and that the older "twin's" presence is
influencing all of the younger twin's choices. Id.
133. See Cult, supra note 2 (explaining that clones are even less alike than identical twins in that clones have
slightly different DNA and, more importantly, develop in different wombs).
134. See HGAC, supra note 15, § 4.5 (stating that human beings should not be treated as means to some
external ends).
135. See NBAC, supra note 3, at 70 (defining objectification of a person as "less deserving of respect").
Commodification is the treatment of a person as a commodity, that is, something that can be bought and sold. Id.
Many people feel that when another person chooses a child's genome, the chooser is treating the child as more of
a commodity than as a human being. Id.; see also John W. Whitehead, Inching Closer to ThatNew World,RECORD
(Northern New Jersey), Jan. 24, 2001, availableat 2001 WL 5234893 (describing the possibility of full human
clones in the immediate future). Some speculate that these clones would be "soulless" and would be treated as subhumans. Id. Clones may be created solely for employment as servants, warriors, entertainment, or for use as "parts
warehouses" for "real humans." Il
136. Id. at 6 (quoting Henry David Thoreau).
137. See HGAC, supra note 15, at § 4.7 (documenting the social and psychological concerns involved in
reproductive cloning).
138. See id. (noting that it is unknown what sort of effect this complete genetic identity between one parent
and the clone will have on normal familial relations). There are questionable moral and ethical issues surrounding
the creation of such relations. Id. Normally, a child has one-half of its genome derived from each parent. Id.
139. See id. (explaining that in traditional 1VF methods, one parent has no genetic link to the child, but the
other parent has the normal genetic connection).
140. See NBAC, supra note 3, at 66 (arguing that a cloned child may be confused about parental roles and
consequently suffer from identity problems). For example, the child may not know if he or she is the sibling or the
child of his or her parent. Id. These types of identity problems may cause social and psychological damage to the
child and to the family unit as a whole. Id. However, opponents of this perspective state that children born through
other methods of IVF do not suffer such harms. IL
141. See Robertson, supranote 110, at 624-25 (postulating that if sexual reproduction is superior to cloning
by providing a means to genetic diversity, then cloning could cause the ultimate demise of the species). Scientists
postulate that because infertility may be a heritable trait, the cloning of infertile people would propagate the
infertility gene through society. Id. Consequently, less people will be able to sexually reproduce and there will be
a further increase in cloning. Id. The ultimate result would be a severe decrease in genetic diversity. Id. The fear
is that a lack of genetic diversity may lead to greater susceptibility to genetic diseases and mutations. Id. The
increase in disease could then lead to the ultimate extinction of the human race. Id. Proponents of cloning argue that
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mutations as well as select advantages for the species. 142 When inbreeding occurs,
the genetic diversity of a species decreases, which makes the probability of
143
abnormalities, mutations, and genetic diseases more prevalent.
b. Genetic Selection Via Reproductive Cloning
The second use of reproductive cloning is to provide for genetic selection of
desired traits.' 44 This is the usage of cloning that generates images of a renewed
eugenics movement and the horror of science fiction movies. 145 Genetic selection
occurs when couples choose to clone either themselves or some third party. 4 The
purpose of this type of cloning is not to have a child with a genetic link to a parent,
but rather to produce an individual with a specific genetic identity. 47 Through the
use of nuclear transfer, parents could make a child-to-order by selecting those traits
48
that they desire for cosmetic, aesthetic, intellectual, and physical purposes.
Opponents argue that such practices may result in a clone that suffers from a loss of
individuality, a decrease in genetic diversity in the population, and a destructive

there are inherent social and cultural incentives to sexual reproduction. Id. Advocates further argue that even if a
decrease in genetic diversity results, it will be so far in the future that it does not justify a ban against the help
cloning could provide to infertile couples in today's society. Id.
142. See id. (explaining that sexually reproducing species selectively adapt to parasites and microorganisms
prior to reproduction). Natural selection allows advantageous traits to be passed on to progeny and through
generations. Id. Additionally, gene recombination removes harmful mutations that could potentially lead to a
species' extinction. Id. In contrast, a sexually reproducing species can be wiped out in a single generation. Id.
143. See Beddington, supranote 9 (clarifying that selective breeding often propagates and accentuates the
handicaps of a species). However, there are major differences between inbreeding and cloning. Id. Inbreeding
desired traits takes several generations to accomplish with any certainty. Id.In addition, inbreeding only propagates
genes that are already present in a species. Id. Conversely, cloning is accomplished in a single generation. Id.
Cloning can also take advantage of extrinsic genes and introduce new desired genes to a given organism's genome.
Id.
144. See Robertson,supranote 110, at628 (describing the process ofrepogenetics, whereby a person clones
for the express purpose of selecting and controlling the genome of his or her offspring). The process of repogenetics
is especially controversial because it provides the opportunity to affirmatively select traits rather than simply
eliminating diseased genes. Id.
145. See id.; see also Corsover, supra note 16, at 711-12 (defining eugenics as the process of using
technology to improve the genetic profile of individuals and thus the genomic character of society as a whole).
Eugenics can be affirmative through propagating superior traits or negative by removing undesirable traits. Id.
Eugenics is often frowned upon because it conjures up images of the positive eugenics movement initiated by Hitler
in his quest for a superior race. Id. However, negative eugenics can have a desired effect via the amelioration of
genetic diseases, such as Tay Sachs, sickle cell anemia, etc. Id.
146. See Corsover, supranote 16, at 629-31 (emphasizing that use of genetic selection may result from a
couple's narcissistic need to clone one of the partners or from a eugenic purpose to clone another person).
147. See id. (adding that an additional rationale for this use of cloning is for one of the partners to attempt to
ensure propagation of his or her genes to a future generation).
148. See Robertson, supra note 110, at 631 (maintaining that these uses are questionable because they are
beyond the accepted notions of parenting and family). Many issues as to the motivation ofreproducing arise because
it is uncertain if the parents would be reproducing for the privilege of having a child or for extrinsic goals such as
having a genetically perfect child. Id.
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superiority regime. 49 Opponents further argue that the use of nuclear transfer for
reproduction is akin to "making" a child and not "begetting" a child.15 There is also
a fear that parents may be tempted to exert excessive control over their children by
tailormaking their children's traits.5 1 A cloned child may be condemned to never
achieving full independence from its parents. 152 Parents may then be tempted to
overvalue or undervalue the children based53on the children's abilities to live up to
expectations created by the selected traits.
Genetic selection is premised on a notion of genetic determinism; that is, a
person's genes determine a person's character and traits.154 Genes are the
building blocks of a person's being, but there is a complex interaction between a
person's genes, the physical environment, the cultural environment, and the learning
process itself that determine a person's being. 155 These factors help shape a person
from the moment of conception until death. 156 Due to the complex interplay of these
factors, it is virtually impossible to predict what a person would be like from his or
her genome alone.'57 Scientists have no clear understanding of the relative
contributions of "nature" and "nurture" to the identity of a given individual. 5 8
A person's propensity to disease and other aspects of bio-composition are
primarily determined by genes. 59 However, even with genetically linked diseases,

149. See HGAC, supranote 15, § 4 (documenting the widespread disapproval of reproductive cloning).
150. See NBAC, supra note 3, at 65 (describing that nuclear transfer cloning is much like an artist creating
a blueprint of the child's genomic structure). This is problematic because it may make a human akin to raw materials
to be sculpted by an artisan. Id.; see also George F. Will, JustAnotherMan-MadeThing: Tailoringan Individual's
Genes Will Put Us on A Slippery Slope to The Abolition ofMan, NAT'L POST, Jan. 24, 200 1, availableat 2001 WL
4436551 (adding that the narcissism will turn the creation of a child from a natural surprise into a project for the
creators). This will cause every child to become the product of the creator's will and whim. Id. Man will eventually
become another man-made tool. Id.
151. See NBAC, supranote 3, at 59 (explaining that excessive control degrades the idea of family).
152. See Will, supra note 150 (mentioning that the creation of a child by cloning will have effects on the
parent-child relation that are unknown but are definitely not benign).
153. See NBAC, supra note 3, at 59 (asserting that the valuation process based on preselected genetic traits
may hinder the normal familial openness and acceptance).
154. See id. at 32 (stating that the idea that a person's personality and being are simply related to his or her
genes is totally erroneous).
155. See id. at 2 (explaining that nuclear transfer cloning cannot produce an exact copy of the person to be
cloned).
156. See id. at 32 (indicating that because of the complex interactions between a person's genes and the
environment throughout a person's life, there cannot be an exact replica of the cloned person).
157. See id. at 33 (stating the idea that the environment and chance factors may influence the expression or
non-expression of a given gene).
158. See 2NATIoNALBIOErHicsADVIsORYCOMMISSION, COMMISSIONEDPAPERS, CLONINGHUMANBEINGS:
REPORTANDRECOMENDATIONS OFTHENATIONALBIOETHCSADvISORYCOMMISSION, atE-10 (1997) [hereinafter
COMMISSIONED PAPERS] (postulating that currently scientists do not know the relative contribution of "nature" and
"nurture"). Scientists only know that, in some way, both a person's genetics and his or her environment are factors
in development. IL
159. See NBAC, supranote 3, at 32 (noting that, in many cases, when a disease is found to run in a family
scientists are able to find a single gene which is passed throughout the generations and is the speculative cause of
the disease). Such diseases include colon and breast cancer and Duchenne's Muscular Dystrophy. Id. The genes
identified are postulated to cause a predisposition to the given disease. Id.
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there is an interplay with the environment that may affect the expression of the
genetic propensity to disease.'60 Experts feel the idea of genetic determinism and the
notion that nuclear transfer could create a demonic or phenomenal individual is
preposterous.16' Nuclear transfer cannot alone bring about another Hitler, Einstein,
or Michael Jordan because there is an essential "nurture" factor missing in order to
complete the equation.' 62
Unlike other methods of reproductive cloning, nuclear transfer for the purpose
of genetic selection does not have strong arguments in its favor, such as providing
a means to help infertile couples attain a genetically related child. Reproductive
cloning for genetic selection is more questionable than other IVF methods because
genetic selection spurns images of eugenics, which attempts to propagate a superior

race. 163
3. Therapeutic Cloning
Therapeutic cloning combines cell therapy techniques with the generation of
cloned embryos for medicinal purposes. 164 Scientists utilize cell therapy when
damaged cells are replaced with new cells, or when new cells, which were initially
lacking, are introduced to the body. 165 Cell therapy is used to treat leukemia and
cancer, and is currently being examined as a treatment for Parkinson's, Alzheimers,
osteoporosis, 166 and epilepsy. 67 Unfortunately, there are inherent difficulties in cell
therapy because the recipient's immune system has a tendency to reject the new

160. See id. (stating that even if a person is found to carry a gene predisposing him or her to a disease, it does
not allow scientists to predict if the person will actually get the disease). Other factors may alter or compensate for
the diseased gene. Id. At this time, the definitive risk of getting a given disease cannot be determined. Id. Other
diseases are caused by multiple genes, which make the determination of risk even more problematic. Id.
161. See id. at 2 (declaring that the proposition ofcreating another Hitler rEinstein personality is a scientific
impossibility).
162. See COMMISSIONEDPAPERS, supranote 158, at E-10 (explaining that cloning someone like Mozart may
produce a person with exceptional talent, but there is no way to predict how close the clone would match the
original). Exceptional people may have inherited exceptional talents, but the environment and the culture in which
they developed also played a critical role. Id. Some advocate that even if the cloned person is slightly different due
to environmental and cultural factors, it is still worthwhile to clone a person with exceptional talents. Id.
163. See Corsover, supranote 16, at 712 (mentioning that although eugenics often carries the connotations
of Hitler's regime, eugenics is practiced throughout the world). For example, procedures to detect inheritable
diseases, prenatal testing for defects, and incest statutes reflect various modem practices in eugenics. Id.
164. See ProdiWants FurtherDebate on Therapeutic Cloning, RAPID, Sept. 4, 2000, available at LEXIS,
EC News Library, RAPID File [hereinafter RAPID] (noting that the use of nuclear transfer cloning makes the use
of cell transplant techniques obsolete). Thus, problems of immunorejections, a shortage of organ donors, and other
problems are ameliorated. Id.
165. See id. (stating that cell therapy has already been used for many years).
166. See id. (explaining that bone marrow transplants for leukemia patients are a form of cell therapy); see
alsoJoie Chen, BritishParliamentApprovesCloning OfHuman EmbryonicStem CellsforResearch,CNN TODAY,
Dec. 19, 2000, available at LEXIS, European News Sources Library, CNN File (noting possible applications of
nuclear transfer).
167. See Life Cells,TIMES OFLONDON, Jan. 22,2001, availableat2001 WL4868212 (documenting a report
from the Royal Society to the Commons in regards to the benefits of stem cell research).
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cells. 68 Therapeutic cloning is a means to avoid these problems. 69 In therapeutic
cloning via nuclear transfer, the material inserted into the recipient cell is the DNA
of the patient being treated.17 ° There is no threat of rejection because the cells are the
patient's own. 17 ' Nuclear transfer also allows for numerous cells to be created and
stored for later implantation without the possibility of immune rejection. 72 The
major applications of therapeutic cloning include organ and tissue generation,
genetic therapy, and mitochondrial disease treatment.
a. Organ and Tissue Generation
Today, transplants can treat many deadly human diseases such as leukemia,
sickle cell anemia, cirrhosis of the liver, familial hypersolesterolemia, cystic fibrosis,
emphysema, diabetes, and Parkinson's disease.173 However, there is a critical
shortage of organs and tissues for transplantation on the international front.174 By
using nuclear transfer, a potential organ and tissue "bank" with a predetermined
genetic background could be established. 75 There is also the possibility that nuclear
transfer could be used to treat brain and nervous system disorders and to generate
a means to slow or stop the spread of cancer. 176 Bone marrow transplants and skin
grafts could be performed more easily through the use of cloning. 77 Therapeutic
cloning may also provide means to treat spinal cord injuries. 78
168. See RAPID, supra note 164 (noting that there are also problems with the availability of organ donors
and a lack of transplantable tissue for some organs).
169. See id (mentioning that therapeutic cloning is not yet available to the public).
170. See id. (stating that the resulting embryo cannot be used to clone the patient, but can only be used to
generate cells for later implantation in the patient).
171. See id.
172. See id. (noting that therapeutic cloning cannot be used to replicate the individual being cloned, thus
avoiding some of the moral implications of reproductive cloning).
173. See COMMISSIONED PAPERS, supranote 158, at A-7 (noting the difference between vital organs which
can be taken from a donor while the donor is still alive without harming the donor, such as the kidney, and vital
organs that can only be removed after the donor's death, like the heart).
174. See id. (stating that one of the major problems with organ and tissue transplant is that there is a lack of
immunocompatibility). If the donee's body recognizes the organ as "non-self," it will reject or attack the "non-self'
organ or tissue. Id.
175. See id. (arguing that creating a child via nuclear transfer cloning to serve as an organ donor is repugnant
to the moral fabric of society). However, by using the "Dolly technique" and returning an adult cell to the totipotent
state, the cell may then be directed to develop in a certain manner. Id. at A-8. This would be a major breakthrough
in transplant technology. Id.
176. See McDaniel, supra note 40, at 551-52 (explaining that brain and nervous system disorders could be
treated by embryonic derived stem cells because the cells are not differentiated and can proliferate rapidly). Since
the cells develop so quickly into any type of cell in the body, the cells may be able to stop any immunological
attack. Id. A large amount of cells would be necessary to treat brain disorders in this manner. Id. Thus nuclear
transfer cloning seems to be a necessity. Id. Since cancer cells and embryonic cells develop at approximately the
same rate, by studying embryonic cells and nuclear transfer techniques, scientists may be better able to impede or
halt the growth of cancer. Id.
177. See id.
178. See Life Cells,supranote 167 (mentioning thatthesepotential beneficial treatments were highly relevant
to the UK's determination to expand stem cell research under the HFE Act).
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In therapeutic cloning, the patient's cells are fused with a human egg that is
stripped of its own DNA.'7 9 Healthy cells are generated and can be implanted into
the patient. Recently, researchers Alan Trounson and Michael Pera announced the
growth of primitive human nerve and muscle cells from human embryonic cells.' 80
A private company, Geron, generated liver and heart cells using the same
technique.'8 1 Additionally, Harvard scientists grafted cloned neural stem cells, in the
82
hopes that such cells could be used to generate human brain stem cells.'
Researchers also successfully used stem cells to produce a skin product that treats
burn victims., 83 Because therapeutic cloning requires the use of human embryos to
be successful, there is much controversy and opposition to the procedure.' 84 Much
of the opposition surrounds the fact that adult stem cells can be harmlessly extracted,
whereas stem cells extracted from embryos necessarily destroys the embryos in the
process.185
While no one advocates producing whole humans to serve as organ generators,
there is a possibility that nuclear transfer could be used to grow specific organs in
the laboratory, without producing an entire human. 86 In 1997, a British scientist
created a frog embryo without a head,' 87 lending credence to the idea that human

179. See Everything YouAlways WantedtoKnowAbout Stem Cells,NEWScIENTIST, Aug. 19,2000, available
at 2000 WL 12994029 [hereinafter Stem Cells] (documenting that in therapeutic cloning, the patient's cells would
be fused with an enucleated egg cell and then the embryo would be allowed to develop into a blastocyst). Stem cells
could then be extracted from the embryo to be used in treatment. Id.
180. See Andy Coghlan, Highly Cultured,NEw SctENDST, Aug. 19,2000, availableat 2000 WL 12994010
(noting that Trounson and Pera led a team ofscientists from Monash University in Melbourne). Additionally, Geron,
a private company in California has already generated three types of nerve cells from stem cells: neurons, which
are the electrical conductants; astrocytes, which nourish and insulate the neurons; and oligodendrocytes, which
sheath the nerve cells. Id.; see also Benedict Brogan & David Derbyshire, Peers to Challenge Embryo Cloning,
DAILY TELEGRAPH, Jan. 22,2001, availableat 2001 WL 2907997 (adding that cloned muscle cells could be used
to patch ailing hearts).
181. See id.(documenting that the Geron researchers performed experiments on stem cells from mice and all
of the cells functioned perfectly). The researchers believe that the key to experiments with stem cells is to inject cells
that are already on the verge ofbecoming the desired tissue. Id. More research is essential to determine how the cells
function in humans. Id.
182. See India: Dolly, Polly,ANDi GM and Cloning Back With a Bang, BUSINESS LINE (HINDU), Jan. 17,
2001, availableat2001 WL 3981292 [hereinafterlndia] (explaining that the hope is that these cells can help to cure
brain-related problems).
183. See id. (documenting a statement made for the healthcare company, Smith and Nephew Plc, that cloning
skin is feasible because it is an uncomplicated organ that is less susceptible to infection).
184. See Coghlan, supranote 180 (mentioning that anti-abortion protestors are vehemently opposed to using
egg cells for nuclear transfer cloning). Many researchers, including those at The Roslin Institute, are trying to avoid
the use of embryos by reprogramming adult cells to function as stem cells. Id.
185. See 'Frankenstein' Scientists Who Use Embryos to Grow Organs, STRArr TIMES, Dec. 16, 2000, at 15,
availableat LEXIS, Non-US News Library, STRAIT File [hereinafter Frankenstein](noting that the destruction
of the embryo is the reason for the ban on cloning in many Western countries).
186. See Matthew M. Merril, The Sheep Heard 'Round the World: Legislationvs. Self-regulation ofHuan
Cloning,7 SPG KAN. J.L. &PUB. POL'Y 169 (1998) (conceding that it may not be morally acceptable to grow entire
humans for their parts, but it may be possible to produce specific tissues capable of being transplanted). However,
more research is necessary at this time. Id.
187. See id. (noting that this technique may be used to generate specific organs and tissues for transplant).
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organs could be grown in a similar manner by creating a headless human embryo. 8 8
Scientists believe that the same technique could be used to grow human organs in
the laboratory within the next ten years.8 9 The organs could be grown in an
embryonic living sac that functions as an artificial womb.190 People may be able to
have organs grown "to order" from their own cells, thus eliminating the threat of
organ rejection.' 9' Doing this avoids the moral implications that arise with the use
of whole embryos that are destroyed by the process.
b. Genetic Therapy
Genetic therapy is the alteration of an individual's genetic makeup by deleting
or adding specific DNA to a patient's genes to overcome a defective gene or to
avoid a genetic disease. 92 Gene therapy can be accomplished either in one
generation, altering only that individual's genes, or it can be done gametically, so
that all future generations possess the gene. 19' There is a possibility that through
genetic screening and subsequent genetic therapy, the amount of miscarriages due
to chromosomal imbalances could be reduced or entirely eliminated. 9 a
Gene therapy is controversial because when an embryo is altered to prevent
disease, the same implications as discussed for reproductive cloning are present.
However, with gene therapy, there is a more fundamental reason behind the practice
than the selection of desired traits: gene therapy is used solely to eliminate diseased
genes. At present, the best source of stem cells for gene therapy research are human
embryos because human embryos have the greatest ability to be grown into different
tissue types. 95 It is hoped that once the technique is perfected with embryos,

188. See id. (acknowledging the fear that spare people will be bred to be automatic organ donors). This fear
is unwarranted. Id.
189. See id.
190. See id. (noting that hearts, livers, and kidneys may be grown in this manner).
191. See id. (mentioning the possible moral issues concerning the use of cloning to create human organs
because people believe that it is wrong to create human beings just to serve the needs of others). Advocates state
that no one is harmed by this practice because the organs themselves are not "human beings" and cannot feel. Id.
Because of the desperate shortage of organs for transplant, the technique may be favored in the near future. Id.
192. See Corsover, supra note 16, at 710 (noting that gene therapy enhances the patient's genetic profile).
Advocates believe the process is worthy because it eliminates suffering and disease in society. Id. at 702. Gene
therapy has the potential to help cure sickle cell anemia, hemophilia, and cancer. Id.
193. See id. at 702 (defining somatic cell gene therapy as changes that are only made to the individual
patient's profile). Gametic genetic therapy alters the gametes of the patient, and thus alters the genetic profile of both
the individual patient and any subsequent offspring. Id. Somatic cell therapy is less controversial because itprovides
an important therapeutic result without interfering with future generations. Id. Many are opposed to gametic gene
therapy because it interferes with the natural evolution process. Id.
194. See id. at 743 (documenting that approximately 50% of miscarriages result from a chromosome
imbalance of some type that is correctable with gene therapy).
195. See Medical Progress,supra note 4, 5 (citing the findings of UK researchers that stem cells have the
potential to be grown into a wide range of tissue types and organs for transplant); see alsoJames Chapman, Embryo
Scientists Take A Step Towards Cloning Spare Parts,DAiLY MAIL (London), Oct. 10, 2000, at 41, available at
LEXIS, Non-US News Library, MAIL File (mentioning the recent discovery by U.S. researchers from Howard
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scientists will be able to reprogram adult cells to be as easy to manipulate as
embryonic cells, thus bypassing the moral and ethical objections to the use of human
embryos.1 96 Loosening the restrictions on embryo research may speed up the process
to find an alternative to the use of embryos in the future.' 97
c. MitochondrialDisease Treatment
Mitochondrial diseases are caused by mutations in the mitochondrial DNA, not
the nuclear DNA; thus, they are inherited exclusively from the mother.'98 Defects
in mitochondrial DNA are known to cause at least fifty metabolic diseases. 99
Through nuclear transfer, the nucleus of the mother's egg could be transferred into
a donor egg with healthy mitochondrial DNA. 2 ° The egg could then be fertilized
with the father's sperm. 201 The child resulting from the nuclear transfer process
would have healthy nuclear DNA from both the mother and the father and healthy
mitochondrial DNA from the donor egg. 2°2
Mitochondrial disease treatment does not constitute reproductive cloning
because the resulting child would not have the identical genetic composition of the
mother or of any other embryo.203 However, there are still concerns over the process

Hughes Medical Institute and Israeli researchers from the Hebrew University, Jerusalem, recently published in the
Proceedings of the National Academy of Sciences). The report released the findings that embryo cells can be
persuaded to turn into skin, brain, liver, pancreas, and other cells. Id. By introducing different growth factors, i.e.,
substances in the body that naturally direct cell development can direct the stem cells to develop in one of three
ways. Id. One growth factor stimulates the development of muscle cells; another allowed cells to become
mesodermal or ecto-dermal cells (skin and brain cells); and a third directed development to either mesodermal,
ectodermal, or endodermal cells such as liver and pancreas cells. Id. The scientists discovered that these growth
factors worked to inhibit certain types of cell development. Id. The researchers believe that stem cells may be
directed to develop into certain tissue types by introducing chemicals to inhibit the actions ofcertain growth factors.
Id. The development is revolutionary because it is a major step towards the production of spare parts for
transplantation. Id.
196. See Medical Progress,supranote 4, 24.
197. See Stem Cells, supra note 179 (stating that greater research may yield a better technique to "rewind"
adult cells to behave as embryonic stem cells).
198. See HGAC, supra note 15, Annex F (defining mitochondrial diseases as those having a matrolineal
inheritance).
199. See Medical Progress, supra note 4, H 22-23 (noting that mitochondrial DNA affects a number of
important energy functions in the cell); see alsoHGAC,supranote 15, Annex F (adding that mitochondrial diseases
include Kearn's-Sayne Syndrome and Leben's Hereditary Optic Neuropathy).
200. See Medical Progress,supra note 4, H 22-23 (postulating a possible application of nuclear transfer).
201. See id. (mentioning that the fertilization would occur through IVF).
202. See HGAC, supranote 15, § 5.10 (conceding that more research is necessary to prove the effectiveness
of nuclear transfer cloning for mitochondrial disease prevention).
203. See id. (indicating that nuclear transfer from one egg to another without subsequent fertilization is not
"cloning").
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because subsequent gene lines would be modified. 20 4 At this time, there is not much
opposition to this process. 0 5
d. Moral Dilemma ofNuclear Transfer
Opponents of nuclear transfer cloning are morally offended by the use of human
embryos when nuclear transfer is used for therapeutic purposes. 206 There is a
significant faction of the population that believes the use of any embryo for research
purposes is repugnant to basic moral and ethical standards because embryos should
be given the same status as humans. 2 7 Religious groups and pro-life advocates argue
that by obtaining cells from a human embryo, a human life is destroyed.0 8 However,
cloning proponents counter these attacks with the argument that the embryo is only
a potential for human life;20 9 the embryos being used have no heart, no brain, and no
human features. 210 It is only after fourteen days or at the onset of the primitive streak
that the first signs of a nervous system appear.21 Due to the ethical controversy
involved in any embryo research, it is essential to take into account the respect owed
2t2
to the potential life of the embryo and weigh it against the need for the research.
Presently, the only place to derive stem cells efficiently is from human embryos and
a ban on this research would not be favored in the interest of science and
medicine. t3

204. See Medical Progress,supranote 4, 23 (stating that many countries currently have a moratorium on
gene line modification).
205. See id. (indicating that there are no moral questions regarding research ofmitochondrial diseases in that
basic research on sperm and eggs is permitted in both the UK and under international conventions).
206. See id. U 17-21 (indicating that the use of embryos for research is morally questionable).
207. See id. (documenting the opposing views as to the respect due to embryos). Some argue the embryo
should be given full human status. Id. Others state that the embryo should be given no special moral attention
whatsoever. Id. However, many agree that the respect to be given to the embryo should increase as the embryo
develops. Id.
208. See Oppenheim, supra note 61 (indicating that opponents are uneasy and even angry over the use of
human embryos).
209. SeeJamesMeek&SarahHallMPsAgonize OverMattersofLifeandDeath:EnibryoDebatePleasfrom
the Disabledand the Ill, Chargesof Nazism-and Then a Free Vote, GUARDIAN, Dec. 16,2000, availableat 2000
WL 30812095 (arguing that the human embryos used do not yet have organs or any ability to feel or to think). The
embryos are much smaller than those at the time threshold for abortion. Id. They are less than a trillionth the size
of a full-grown human. Id. Also, embryos used from IVF treatments are destroyed in most cases if the couples do
not consent to the embryos being used in research. Id.
210. See Oppenheim, supra note 61 (mentioning that the embryos are not yet sentient).
211. See id. (stating that before the primitive streak, the cells are indeterminate stem cells).
212. See MedicalProgress,supranote 4, 7 (noting that thec urrent regulations on embryo research balance
the respect owed the embryo and the need for research). At an earlier stage, the potential benefits of research may
outweigh the respect owed to the embryo. Id. As time progresses, the respect owed to the embryo increases and may
eventually outweigh the benefits of research. Id.
213. See Stem Cells, supra note 179 (arguing that lifting bans on government researchers working with
embryo-derived cells would promote progress).

2001 / The Need for Uniformity in InternationalCloning Legislation
]II. INTERNATIONAL REACTIONS TO CLONING

The announcement of Dolly's birth in 1997 raised international concerns about
the global implications of nuclear transfer technology.214 Numerous international
organizations and many countries immediately sought to place restrictions on the
21 5
use of nuclear transfer and to ban any use of the procedure for human cloning.21 6
Many international organizations issued policy statements to member countries. 2 7
In response many countries passed cloning legislation based on these declarations,
while others set up their own policies. t8

A. InternationalPolicies
Numerous international organizations issued declarations on their views of
nuclear transfer cloning and the potential forhuman cloning.2 19 These statements are
the basis of many countries' laws or are the rationale followed by countries that have
not established separate legislation of their own. This Comment discusses the policy
announcements most frequently cited: the declarations by the United Nations
Educational, Scientific, and Cultural Organization (UNESCO) and the World Health
Organization (WHO).
1.

UnitedNations Educational,Scientific, and Cultural Organization

UNESCO issued the Universal Declaration on the Human Genome and Human
Rights (Declaration) on November 11, 1997.220 Article 11 of the Declaration states
that "practices which are contrary to human dignity, such as reproductive cloning
of human beings, shall not be permitted. 22' The Declaration further authorizes the

214. See HGAC, supra note 15, § 1 (describing that the major reason behind the creation of Dolly was to
improve livestock and transgenic animals). Across the globe, people raised concerns regarding the possibility of
human cloning, Id. Many countries passed international initiatives in response. Id.
215. See NBAC, supranote 3, at 3 (noting that international organizations such as UNESCO and the Council
of Europe established policies that give deference to human rights in regard to research). Argentina, Australia, Great
Britain, Germany, Denmark, and Spain banned human cloning. Id.
216. See id. at 3 (stating that many respected international organizations established policies dealing with
human cloning and embryo research).
217. See id.
(explaining that such a declaration aims to make cloning laws consistent with human dignity and
human rights).
218. See id. (conceding that some legislation is stated vaguely and in over-broad terms).
219. See id. (acknowledging that the birth of Dolly may have paved the road to prohibiting nuclear transfer
cloning in humans).
220. See U.N. Educ., Sci., and Cultural Org., Universal Declarationon the Human Genome and Hunan
Rights, UNESCO, 29th Sess. (Nov. 11, 1997), availableathttp:llunesdoc.unesco.orglulis/ (last visited Mar. 1,2001)
(copy on file with The TransnationalLawyer) [hereinafter UNESCO]; see also HGAC, supranote 15, § 7 (noting
that UNESCO unanimously adopted the Declaration). In 1998, U.N. General Assembly adopted the Declaration.
See G.A. Res. 152, U.N. GAOR, 53rd Sess., Agenda Item 110(b), U.N. Doe. A/53/152/ (1998), available at
http://www.un.org/documents/ga/res/53/a53r152.pdf (last visited Apr. 2, 2001).
221. UNESCO, supra note 220, art. 11.
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International Bioethics Committee (IBC) to identify any practices that are contrary
to the basic notions of human dignity, such as germ line interventions. 222 Also, the
Declaration is adamant that any research involving cloning must give the utmost
respect to the integrity of human dignity.223 UNESCO's Declaration, however, is
non-binding on its member countries.224 It is designed to serve as a model for
legislation in member countries. 225
2. World Health Organization
WHO is an umbrella group that watches over seventy international medical
organizations. 226 WHO issued a policy statement calling human cloning repugnant
to basic ethics and asking that scientists refrain from cloning humans on a voluntary
basis until additional research on the safety, ethics, and morals of the process is
conducted.227 WHO stated that cloning for therapeutic purposes is to be
distinguished from reproductive cloning, and that the former is an important and
legitimate practice to further medical technology and treatment options.228 Although
WHO has no enforcement power, its policies are widely respected and followed
worldwide by most scientists.229
B. InternationalLaws and Treaties
Many of the international laws and agreements governing cloning are based
either on declarations by groups such as UNESCO and WHO or on basic notions of
human rights as embodied in each nation's laws. At this time, nineteen countries ban

222. See id. art. 24; see also Ernst Benda, The Protectionof Human Dignity (Article I of the BasicLaw), 53
SMU L. REV. 443,452 (2000) (acknowledging that Article 24 of the Declaration gives the IBC authority to identify
controversial policies).
223. See UNESCO, supranote 220, art. 10. The UNESCO Declaration is premised on not reducing humans
to genetic characteristics and not infringing on each person's individuality. Id. art. 2. Research on the human
genome should not infringe on human rights and freedom. Id.
224. See Benda, supranote 222, at 452 (noting that although the UNESCO Declaration is non-binding, it is
still a noble effort).
225. See Melissa K. Cantrell, InternationalResponse to Dolly: Will ScientificFreedom Get Sheared?, 13 J.L.
& HEALTH 69, 94 (1998-99) (indicating that the UNESCO hoped that the Declaration would function to keep
genetic research under control).
226. See id. at 91 (documenting WHO's response to Dolly on March 11, 1997).
227. See id. (stating that the governing body of WHO, the World Health Assembly (WHA), passed the
resolution in the hopes of providing a global standard for scientists to follow).
228. See Nati Somekh, The European Total Ban on Human Cloning:An Analysis of the Council ofEurope's
Actions in ProhibitingHuman Cloning, 17 B.U. INT'LL.J. 397,414 (1999) (advocating that nuclear transfer cloning
for therapeutic purposes should be treated in the same way, on ethical grounds, as other therapies, and therefore
should be encouraged).
229. See Cantrell, supranote 225, at 92 (documenting that WHO issued its statement on May 12, 1997).
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cloning2 0 Other countries adopted legislation that regulates research involving
human embryos and nuclear transfer cloning.23'
1. European Convention on Human Rights andBiomedicine
The Council of Europe established the European Convention on Human Rights
and Biomedicine (Convention) as a framework for European states to adopt as232a
minimum standard to protect human rights and dignity in medical research.
European states cannot adopt regulations less restrictive than those in the
Convention, but may make greater restrictions as a country's own values
necessitate.23' The Convention prohibits the modification of the human genome,
except for the purpose of prevention or therapy, and then only so long as the
descending gene line is not altered. 4
However, due to the uncertainty of the Convention's language, the Council of
Europe adopted a Protocol to the Convention (Protocol).2 5 The Protocol forbids the
"creation of a human being genetically identical to another human being, whether
,,236
living or dead.
The language of the Protocol prohibits human cloning but not any
particular cloning technique. 37 The Protocol is much more invasive than the
UNESCO Declaration and other laws because it calls for an outright ban on human

230. See Cult, supranote 2 (mentioning the political unease regarding cloning technology).
231. See infra notes 232-44 and accompanying text (describing the approaches taken by different countries
and international organizations in response to cloning).
232. See Council ofEurope, Conventionforthe ProtectionofHuman Rights andDignity ofthe Human Being
with Regard to the Application of Biology and Medicine, Apr. 4, 1997, art. 27, 36 I.L.M. 817 at 824 (1997),
available at http:llconventions.coe.intltreatylEN/cadreprincipal.htm (last visited Mar. 1, 2001) [hereinafter
Convention]; see also John R. Schmertz, Jr. & Mike Meier, Nineteen Council of Europe Members Sign Protocol
to Oviedo Convention on Bio-ethics That Would Add Ban on Cloning of Human Genes Set Except as to Isolated
Cells or Tissue, INT'L LAW UPDATE, Feb. 1998, available at LEXIS, Non-US News Library, ILAWUP File
(documenting that 22 of the member countries have already signed the Convention).
233. See Convention, supranote 232, arts. 1, 27.
234. See id. at 822, art. 13 (documenting that human cloning is implicitly prohibited unless it is for disease
treatment).
235. See Council of Europe, AdditionalProtocolto the Conventionfor the ProtectionofHuman Rights and
Dignity ofthe Human Being with Regardto the Applicationof Biology andMedicine, on the Prohibitionof Cloning
Human Beings, Sept. 22, 1997, 36 I.L.M. 1415, 1415-18 available at http:llconventions.coe.intltreatylEN/
cadreprincipal.htm (last visited Mar. 1, 2001) [hereinafter Protocol] ; see also Schmertz & Meier, supra note 232
(noting that 19 of the 40 member states of the Council of Europe signed the Protocol on January 12, 1998 ); see also
Merril, supra note 186 (documenting that Denmark, Estonia, Finland, France, Greece, Iceland, Latvia, Italy,
Luxembourg, Macedonia, MoldovaNorway, Portugal, Romania, San Marino, Slovenia, Spain, Sweden, and Turkey
signed the Protocol).
236. Protocol,supranote 235, art. 1; see also Cantrell, supranote 225, at 93 (mentioning that the Protocol
was developed in order to strengthen values, democracy, and human rights as established by the Council).
237. See Protocol,supranote 235, at 1417, art. 1
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cloning.238 However, the Protocol does allow cloning of isolated cells or tissue.239
Once a member nation ratifies the Protocol, the nation must bring its laws into
harmony with the Convention and the Protocol. 240 Countries that sign onto the
Protocol must implement sanctions for any violation of the cloning ban.24' Possible
sanctions include fines, revocation of medical and research licenses, or both. 242
Several of the more influential nations, such as Germany and the United Kingdom
(UK), are not signatories to the Protocol. 243 Perhaps due to a reluctance of some
to add a provision that specifically
nations to sign, the Council of Europe is planning
244
prohibits the misuse of human embryos.
2. European Union
The European Union (EU) adopted the Fifth Framework Programme on
Research and Technological Developments (Framework), which prohibits the
funding of any project that utilizes embryos for reproductive cloning.2 45 The
Framework is designed to reinforce respect for ethical and moral principles essential
to human rights.246 The Framework may prohibit government funding for nuclear
transfer cloning projects. 247
The EU is concerned about the need for international uniformity in cloning
legislation. In a January 2000 communication, the EU stated an intent to take
practical steps to ensure that ethical guidelines are established in cloning. 4 8 On
November 14, 2000, the EU ethics panel issued a statement recognizing that the

238. See Cantrell, supranote 225, at 93 (indicating that the Protocol is more invasive than, for example, the
United States Cloning Prohibition Act, which was defeated in the United States).
239. See Protocol,supranote 235, at 1417, art. 1 (indicating that only the creation of a "genetically identical
human being" is prohibited). The Protocol defines genetically identical humans as humans "sharing the same
nuclear gene set." Id.
240. See Somekh, supranote 228, at 404 (noting that Article 1 grants countries the power to structure laws
as they deem appropriate, as long as the laws also comply with the Convention and the Protocol).
241. See Schmerz & Meier, supranote 232.
242. See id.
243. See id. (stating that Germany did not sign the Protocol because the nation believes its own cloning bans
are more stringent and will not sign onto protocols more lenient than its own laws).
244. See id.
245. See European Council Decision of 25 January 1999, OJ 1999 L64/105; see alsoRAPID, supranote 164
(stating that the Fifth Framework Programme on Research and Technological Development is effective from 19982002).
246. See RAPID,supranote 164 (adding thatno therapeutic cloning project isc urrently being funded through
the Fifth Framework). However, the Framework is funding a project to look into the ethical aspects of therapeutic
cloning. I.
247. See id.
248. See id. (indicating that the EU plans to take practical measures to achieving ethical and uniform
guidelines for cloning).
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benefits of stem cell research are very promising, but emphasizing that caution
needs to be exercised in developing this technology. 249
3. UnitedKingdom
The UK regulates research on embryos under the Human Fertilisation and
Embryology Act of 1990 (HFE Act)? 0 The HFE Act is administered by the Human
Fertilisation and Embryology Authority (HFEA).25' Under the HFE Act, embryos
may be created and used for research, provided that a license is issued by the
HFEA. 2 The HFEA reviews all applications on a case by case basis to assess
whether embryos are necessary for the proposed research.5 3 Under the HFE Act,
embryos may not be kept for longer than fourteen days, the period preceding the
onset of the primitive streak.5 4 Nuclear transfer may be used to create an embryo,
provided that the research falls into one of the acceptable classes of uses under the
HFE Act and a license is issued based upon the necessity of embryos for the
research." The HFE Act also states that any transfer of an embryo into the uterus
256
of a woman that uses nuclear transfer (reproductive cloning) is a criminal offense.
The UK recently enacted regulations that effectively legalize the creation of
human embryos for research. 7 The change in law makes the UK the first country

249. See FrenchPremierBacks Embryo Research. Remains Opposedto Cloning,AGENCE FRANCE PRESSE.,
Nov. 28, 2000, availableat LEXIS, European News Sources library, AFP File [hereinafter French Premier]
(conceding that therapeutic cloning is still too uncertain compared with other alternatives).
250. See Human Fertilisation and Embryology Act, 1990, ch. 37 (Eng.), at http://www.hmso.gov.uk/cgibin/empower?DB--reshmso (last visited Mar. 1, 2001) (copy on file with The TransnationalLawyer) [hereinafter
HFE Act]; see also Medical Progress,supranote 4,U 13-16 (describing the well-established system in the UK for
regulating the creation and use of embryos for treatment and research).
251. See HFE Act, supra note 250, § 5; see also MedicalProgress,supra note 4,
13-16.
252. See HFE Act, supranote 250, § 3 (mentioning that a license is only granted for one of the specified
purposes); see also HGAC, supra note 15, § 5.7 (intimating that under the FIFE Act, a license can be issued to
advance treatment of infertility, to increase knowledge about congenital disease, to increase knowledge about the
cause of miscarriages, to develop more effective techniques of contraception, or to develop methods for detecting
the presence of genetic or chromosomal abnormalities in embryos prior to implantation).
253. See Medical Progress,supranote 4, 13 (indicating that the HFEA considers each research application
based upon its merits).
254. See HFE Act, supranote 250, §§ 3(3)(a), 4; see also Medical Progress,supranote 4, 13 (adding that
the 14 day limit excludes periods of storage).
255. See HIFE Act, supranote 250, § 14 (stating that no application for a license to perform nuclear transfer
cloning has yet been submitted).
256. See id. § 3; see alsoGovernmentResponseto RecommendationsMade in ChiefMedical Officer'sExpert
Group Report, 9, at http:llwww.doh.gov.uklcegclgovresp.htm (last modified Aug. 16, 2000) [hereinafter
GovernmentResponse] (copy on file with The TransnationalLawyer) (declaring that under UK law, human cloning
is unacceptable for all reasons, by all means, and no matter what material is used).
257. See BritainApproves Embryo Cloning: Baby ReproductionStill Against the Law, SACRAMENTO BEE,
January 23, 2001, at A8 (describing that the changes became effective on Jan. 31, 2001); see also U.K. Embryonic
Stem CellResearch ExpansionApproved By the House ofLords,BLUE SHEET, Jan. 24,2001, availableat2001 WL
7810876 [hereinafter U.K.Embryonic] (documenting that the vote passed in the House of Lords with a 212-92 vote
and passed in the House of Commons by a 366-174 vote).
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to officially sanction research using human embryonic stem cells. 5' Under the
amendments, embryos used in research must be destroyed after fourteen days.259 The
change also expands permissible uses of embryos under the HFE Act.26 The law
still requires researchers obtain a license from the HFEA subject to the same
rigorous standards of the HFE Act. 261 The HFEA will take anywhere from nine
months to one year from the effective date of the amendments to approve the first
research project.262 The HFEA also continues to make determinations as to whether
embryos are necessary to the research and whether other means are available to
conduct the research.263 In addition, the new provisions require specific consent from
the parties that supplied the sperm and egg used to create the embryo from which
the stem cells are to be extracted. 26 4 Further, the HFEA and the Human Genetics
Commission are required to monitor all research using nuclear transfer on embryos
to assure that the research is producing the anticipated benefits and to identify any
concerns that may arise. 265 Reproductive cloning and the production of a human
baby remain criminal offenses under the amendments.266
The UK is considering enacting additional legislation making the ban on
reproductive cloning more explicit. 267 Although therapeutic cloning using embryos
is allowed under specified conditions, any UK institute conducting such research
may be excluded from receiving funds from the EU under the Fifth Research
Framework Programme.26 8

258. See Sylvia Pfeifer, Britain Takes the Lead on Stem Cells, SUNDAY BUSINESS, Dec. 21, 2000, at 8,
availableatLEXIS, Non-US News Library, SUNBUS File (concluding that this move puts the UK ahead of other
countries on the scientific and commercial front).
259. See BritainApproves Embryo Cloning, supra note 257 (stating that embryos are accorded the same
treatment for stem cell extraction as they are given in other approved research).
260. See id. (documenting that the expansion allows scientists to explore the possibilities ofusing embryonic
stem cells for treatment).
261. See Government Response, supranote 256, 2-3 (indicating that the -IFE Act could be extended to
cover nuclear transfer cloning for the purpose of understanding and treating disease). The same stringent regulations
of the HIFE Act apply. Id.
262. See U.K. Embryonic,supranote 257 (assuring that research opportunities will not be impeded by review
processes).
263. See Government Response, supranote 256, Recommendation 2 (stating that HFEA needs to be assured
that there are no alternatives that achieve the same research results).
264. See id. Recommendation 3 (adding that specific consent is aprerequisiteto the HFEA granting a license).
Getting specific consent, provides a greater amount of control over any research on embryos. Id.
265. See id. 7 (indicating that HFEA needs to work with the Human Genetics Commission to make such
determinations and submit regular reports).
266. See id. 9 (declaring that human cloning is repugnant to UK law).
267. See Dominic Kennedy, Loophole May Allow Cloning, TIMES (London), Jan. 15, 2001, available at
LEXIS, European News Sources Library, TTrMES File (postulating a need for legislation to explicitly prohibit the
creation of embryos by nuclear transfer). The parliament plans to address the issue when the timetable permits. Id.;
see also U.K.Embryonic,supranote 257 (adding that the UK government does not permit reproductive cloning and
will soon enact explicit legislation to put that matter beyond a doubt).
268. See Geoff Meade, Cloning CampaignersHail Euro Vote, PRESS ASS'N NEWSFILE, Sept. 8, 2000,
available at Non-US News Library, PANEWS File (noting that the University of Edinburgh, which is the main
cloning center in the UK, may be excluded from receiving any funding from the EU).
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4.

United States

When the announcement of Dolly's birth hit the presses, former U.S. President
Bill Clinton asked the National Bioethics Advisory Commission (NBAC) to review
the ethical and legal ramifications of nuclear transfer technology and to issue
recommendations for possible actions by the United States. 269 NBAC recommended
to continue the ban on federal funding and to request a voluntary moratorium by all
scientists, doctors, and all others to refrain from attempting to clone any human
being.27 0 NBAC also recommended that drafts for regulatory or legislative actions
should allow for beneficial research, such as cloning of DNA sequences, cell line
cloning, and animal cloning.2 71 Further, any legislative actions taken in regard to
cloning should contain a sunset provision so that Congress can review the legislation
at a later time in order to determine if the prohibition on human cloning should
continue.72 The recommended sunset provision would also be applicable to any
cloning laws enacted by states. 73 NBAC recommended that the United States
cooperate internationally to enforce uniform cloning policies. 74 Despite these
recommendations, to date, the U.S. Congress has failed to enact any legislation
directed specifically at human cloning.275
In response to Dolly, former President Clinton issued the only U.S. regulation
on human cloning which prohibits federal funding for any projects involving
attempts to clone humans via nuclear transfer.276 Since 1995, the Congressional ban

269. See id. (indicating that the call for recommendations provided a prime opportunity to review all of the
legal and moral ramifications of cloning legislation).
270. See NBAC, supra note 3, at 105 (stating that any attempt to create a child by nuclear transfer and
implantation of the embryo into the uterus of a woman should be looked upon as unethical, irresponsible and
unprofessional).
271. See id. (declaring that the use of cloning with animals should remain as it is currently, regulated by
notions of humanity to animals).
272. See id. (advocating that regulations should be reevaluated prior to the expiration of the sunset period to
determine if there have been changes in nuclear transfer cloning or the ethical aspects of it to warrant an alteration
in the law).
273. See id.; see also Hunter, supranote 8 (documenting that Michigan governor, John Engler, has signed
legislation that bars human cloning in the state). The penalty for any violation is a 10 year jail term and up to
$30,000,000 in fines. Id.; see also Tom Abate, LeaderEmergesforDisciples ofHuman Cloning, SAN FRANCISCO
CHRON., Oct. 12,2000, availableat2000 WL 6493876 (noting that California also bans human cloning); see also
Baby, It's You! And You, and You ... ,TIME, Feb. 19, 2001, at 57 [hereinafter Baby] (adding that Louisiana and
Rhode Island also ban human cloning). Texas may enact a ban in the Spring of 2001. Id.
274. See NBAC, supra note 3, at 106 (advocating that the United States should work with international
organizations and nations in order to enforce common policies).
275. See Aaron Zitner, 'Genie Out ofthe Bottle'on Human Cloning Science:American andltalianAnnounce
A Joint Project to Duplicate a Person, Los ANGELES TIMES, Jan. 28, 2001, available at 2001 WL 2456310
(mentioning that despite the lack of any explicit legislation by Congress, the Food and Drug Administration (FDA)
said any person wishing to conduct reproductive cloning first needs FDA approval).
276. See Fact Sheet on Eight Years ofPeace, Progressand PresidentWilliam J. Clinton, at 14, available at
2001 WL 20770, at 14 (documenting that on March 4, 1997, Clinton banned federal research on human cloning).
On this date, Clinton also requested that a voluntary moratorium on the cloning of human beings be recognized by
the entire scientific and medical community. Id.; see also NBAC, supra note 3, at i (recognizing that Clinton
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on federal financing has been applied to all research where an embryo is destroyed,
discarded, or knowingly subjected to risk of injury or death. 7 However, in 1999,
the Department of Health and Human Services announced that the ban did not apply
to human stem cell research because stem cells are not "embryos., 278 In August
2000, former President Clinton issued rules that allowed the National Institute of
Health (NIH) to fund certain stem cell research.27 9 The NIH subsequently issued a
series of guidelines to assure that human embryonic stem cell research be conducted
in an ethical and legal manner.280 The guidelines allow government funded scientists
to use embryo-derived human stem cells only if they are surplus embryos from IVF
treatments.281 The rules also prohibit payment to the embryo donors.282 Any federally
funded project is prohibited from destroying embryos to obtain stem cells.283 The
NIH is going to establish a board, the Human Pluripotent Stem Cell Review Group,
to regulate and ensure compliance with the guidelines.284
The Health Institutes are soliciting grant applications to begin the first federally
funded project.285 However, the first project may never be completed because of the
recent change in administration.286 President George W. Bush opposes federally

instituted the ban within a few days of the announcement of Dolly's birth).
277. See Sheryl GayStolbergReneivedBattleBrewingonEmbryo CellResearch:Hopesfor CuringDisease
Collide with Abortion Opposition,SACRAMENTO BEE, Jan. 21, 2001, at A9 (noting that Congress imposes the ban
annually); see alsoStem CellResearch:NIHReleasesNew Guidelines,AM. HEALTH LINE,Aug. 24,2000, available
at LEXIS, Medical and Health Combined Library, HLTLNE File [hereinafter AMERICAN HEALTH LINE] (stating
that some Congress members believe the NIH guidelines should not undermine the congressional ban).
278. See Stolberg, supranote 277 (mentioning that the Department of Health and Human Services would
issue separate guidelines as to stem cell research).
279. See NationalInstitutes of Health Guidelinesfor Research Using Human PluripotentStem Cells, at
http://www.nih.gov.index.html (last modified Nov. 21, 2000) [hereinafter NIH Guidelines] (copy on file with The
TransnationalLawyer)(noting that the current guidelines are effective as of August25, 2000 to lift the ban adopted
in January 1999, that prohibited federal funding of stem cell research which was adopted in January of 1999); see
also Stolberg, supra note 277 (indicating that stem cell research offers a "tantalizing prospect" to cure previously
incurable diseases).
280. See NIH PublishesStem Cell Guidelines,MED. MATERIALS UPDATE, Sept. 2000, available at LEXIS,
Medical and Health Materials Combined Library, MEDMAT File [hereinafter NIHPublishes](maintaining that the
NIH guidelines are to answer the possible moral objections to the use of embryos for research and therapy).
281. See NIH Guidelines,supranote 279, § 2(a) (specifying that the embryos used in research are previously
frozen embryos that IVF clinics planned to discard).
282. See id § 2 (adding that no inducement, monetary or otherwise, is permissible to encourage donation of
human embryos for research purposes). Donors are also prohibited from specifying the recipient of the embryo. Id.
Informed consent is also a prerequisite for the use of any embryos acquired from the excess supply from IVF
treatments. Id.
283. SeeNeiv RulesAllow FederallyFundedResearchonStem Cells,MED.INDUSTRYTODAY, Aug. 24,2000,
available at LEXIS, Medical and Health Materials Combined Library, MEDTDY File [hereinafter New Rules]
(noting that stem cell research which requires the destruction of embryos must be privately funded because federally
funded research is prohibited from destroying embryos to extract stem cells).
284. See NlHPublishes,supra note 280 (noting that once the group is formed, the NIH will begin reviewing
applications for funding).
285. See Stolberg, supra note 277 (noting that the first due date for applications is March 15, 2001).
286. See id.; see also New Rules, supranote 283 (stating that many abortion rights groups and 60 members
of Congress are opposed to the NIH guidelines).
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funded research involving aborted fetal tissue.287 President Bush supports the use of

adult stem cells for research. 288 His position on embryo-derived stem cells is less
clear.289 President Bush acknowledges the potential benefits of stem cell research.290
However, the President maintains opposition to federal funding being used for any
research that results in the destruction of a human embryo.29'
The Bush administration has agreed to review the Clinton policy to determine
whether a reversal of policy is appropriate.2 Many pro-life groups are pressuring
President Bush to outlaw federal funding before the first experiment begins. 293 It is
unclear how President Bush will deal with the Clinton policy, but there is a high
probability that he will once again impose a complete ban.294 President Bush is
likely to walt until he receives a recommendation from the Health and Human
Services Secretary, Tommy Thompson. 295 Thompson has not yet advanced a
position on federally funded embryo research.296 President Bush could easily bring
an end to the federal financing of embryo-derived stem cell research because the
funding has not yet begun and because it is the product of federal regulation, rather
than law.297 President Bush is expected to make a determination by March 15, 2001,
the deadline set for researchers to apply for federal grants.298
5. Germany

German cloning laws are the most restrictive of all countries. 29 9 The individual
and his dignity are at the center of all German laws. 300 Article 1 of the Basic Law
establishes that human dignity is to be protected as an eternal fundamental principle;

287. SeeJodiEnda,Hopes,FearsRideonBushStem-CellResearchAction, SACRAMENToBEE, Feb. 10,2001,
at As (indicating that Bush does not feel tax money should be used for funding research that utilizes fetal tissues).
288. See i. (describing that adult stem cells often come from blood and bone marrow).
289. See id. (describing Bush's language on the issue as "fuzzy").
290. See id. (adding that Bush hopes that researchers can use stem cells derived from fetuses that die a natural
death).
291. See id. (recognizing that emotions are high on both sides of the debate and thus the issue needs to be
resolved with care).
292. See Stolberg, supra note 277 (acknowledging that Bush opposes research that causes an embryo to be
discarded or destroyed).
293. See id. (intimating that abortion opponents are urging Bush to prohibit any destruction of a human
embryo, regardless of the source of the funding). These opponents feel that these types of practices should be
considered deadly acts. Id.
294. See id. (adding that a coalition of patient rights groups are planning to send Bush a request to leave the
current policy implemented by Clinton untouched).
295. See Enda, supra note 287 (indicating that Thompson is pro-life).
296. See id. (intimating that Thompson supported privately funded stem cell research at the University of
Wisconsin).
297. See id. (mentioning that the amount of money to be awarded has not yet been determined).
298. See id. (acknowledging that the Clinton administration set the deadline).
299. See Corsover, supra note 16, at 721 (stating that Germany takes a hard-line approach to cloning).
300. See Benda, supranote 222, at 447 (noting that the German law demands the utmost deference be paid
to human life and that human life could not be taken without justification).
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only by revolution could an amendment be made to Article 1.30' Article 1 protects
against all dangers to human dignity, including the right not to be the product of
genetic engineering, the freedom not to be a clone, and the right not to be deprived
of an individual personality."
Germany, called for an international ban on all human cloning and is adamant

in its position against manipulation of human embryos.

30 3

Germany is not a

participant in any international convention, treaty, or agreement that does not call
for a complete ban on cloning.3°4 Germany also enacted the Federal Embryo
Protection Act of 1990, which makes it a crime to create an embryo that is
genetically identical to any other embryo, fetus, or living or dead person.0 5
Most recently, the German cabinet approved a draft bill that promotes
a strict policy against human cloning
innovations in technology while maintaining
306
and human germ line intervention. The bill explicitly bans any modification to the
human genome, any commercial use of embryos, and any attempts at human
cloning. 30 7 The bill limits any manipulation of animal genetic material to cloning
that offers "significant medical uses for human beings or animals."30 8 The German
law coincides with the EU policy as to the patentability of biotechnology, but it is
more stringent as to cloning policies. 30 9 Germany hopes to introduce and have the
same provisions incorporated at the EU level.3t °

301. See GRUNDGESMZ [Constitution] [GG] art. 1 (F.R.G.), availableat http://www.iuscomp.org/glal (last
visited Mar. 1, 2001); see also Benda, supranote 222, at 445 (documenting that these principles were established
prior to the unification of Germany in 1949 and were later incorporated into the new German Constitution).
302. See Benda, supranote 222, at 453 (acknowledging that Article 1 protects human individuality with all
of its imperfections and flaws).
303. See Corsover, supra note 16, at 722 (mentioning that German law provides for imprisonment of five
years or a fine for anyone that clones a human). There are similar provisions punishing anyone that creates a
chimera, alters the germ line of a cell, or selects the sex of an offspring, except in the prevention of sex-linked
diseases. Id. However, research is allowed on a germ line cell outside of the body as long as there is no chance that
the cell could be implanted. Id.
304. See id. at 721 (stating that Germany advocates a stringent approach akin to the Embryo Protection Act
which prohibits human cloning and embryo research). The penalty for any violation of the Embryo Protection Act
is three to five years in prison and/or fines. Id.
305. See HGAC, supranote 15, Annex E.
306. See GernanyBans Human Cloning, DNA Manipulationsin Draft Bill, AGENCE FRANCE PRESsE, Oct.
18, 2000, availableat LEXIS, European News Library, AFP File [hereinafter Germany Bans] (noting that the bill
is designed to promote innovative research).
307. See id. (adding that the bill covers patents for biotechnological advancements).
308. Id.
309. See id. (documenting the statements issued by Justice Minister Herta Daeubler-Gmelin for the German
cabinet about the proposed bill regarding human cloning).
310. See id. (mentioning that the statements did not specify how German policy differed from the EU
policies).
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6. Other Countries
Australia recently proposed a new law to ban the cloning of human cells and any
cloning resulting in a combination of human and animal cells.3 t' Violations carry a
penalty of a ten year jail term.312 The ban only applies to research using money from
Commonwealth research funds. 1 3 The ban does not apply to embryo research.1 4
There are similar bans in South Australia, Western Australia, and Victoria. 1 5
Canada currently has a voluntary moratorium on a variety of reproductive
practices.316 However, the Minister of Health, Allan Rock, plans to unveil a proposal
to Parliament that bans human embryo cloning.3 t7 Rock's proposal calls for a ban
on the creation of human-animal hybrids, gene therapy that alters the germ line, and
the removal of sperm and eggs from fetuses or corpses. 3 8 The new proposal is a
response to the unenforceable nature of the moratorium.31 9 To ensure compliance
with its provisions, the regime establishes a regulatory body to monitor and license
agencies and medical practitioners that offer infertility treatments, embryo research,
or both.320 Those that fail to comply with the regulatory board are denied a license.32 1
Rock's proposal bans human cloning outright.3 2 It also requires that any research
on human embryos be conducted within fourteen days of conception.3 3 The laws are
designed to not impede valuable scientific research, such as therapeutic cloning.324
China recently advocated that cloning be used exclusively for disease treatment
and prevention. 325 For example, China supports UNESCO's Declaration to maintain

311. See John Kerin, Human Cloning Research Banned,AUSTRALASIAN BUSINESS INTELLIGENCE, Dec. 6,
2000, available at 2000 WL 30211770 (mentioning that the Australian Health Minister, Michael Wooldridge
proposed the cloning laws).
312. See id.
313. See id.
314. See id.
315. See id.
316. See Robert Fife, Liberals Will Outlaw Cloning Human Embryos: Rock to Unveil Regulations on
Reproduction, NAT'L POST, Jan. 25, 2001, availableat 2001 WL 4436758 (explaining that some banned practices
include buying, selling, and trading of eggs, sperm, and embryos).
317. See id. (adding that other proposed bans include the prohibition of rent-a-womb contracts and sex
selection of babies for non-medical reasons).
318. See id. (adding that experimental procedures will also be part of the new regulatory regime).
319. See id. (arguing that there are at least 20 infertility clinics across Canada that operate with hardly any
regulation).
320. See id. (explaining that the board would set standards on the collection, distribution, and storage of
human embryos, fetal tissue, sperm, and eggs). The board would be able to inspect licensed laboratories and clinics,
seize and analyze materials, and issue directions. Id.
321. See id. (noting that it is unknown if the board is to be run by Health Canada or independently).
322. See id. (acknowledging that a consensus finds human cloning to be problematic enough to be banned
in its entirety).
323. See id. (adding that the 14 day limit requires that donations to scientists occur within this time frame).
324. See id. (explaining that the point of the new legislation is to ban only ethically offensive procedures).
325. See Zhao Huanxin, DiseasePreventionthe UltimateGoal,CHINA DAILY, Dec. 6,2000, availableat2000
WL 25556594 (advocating the ban of any eugenics use of cloning).
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the utmost respect for human rights.326 Scientists in China are calling for a ban on
all human reproductive cloning.3 27
Japan recently enacted a ban on human cloning.328 The law specifically forbids
the creation of human embryos through nuclear transfer.32 9 The law also forbids the
creation of hybrid human-animal cells. 330 The legislation is aimed at preventing the
adverse impacts of cloning on "human dignity, the biological safety of the human
body and maintenance of order in society.' ,331 Violations of the law carry a penalty
of up to ten years in prison.332 Additionally, Japanese scientists voluntarily entered
into a moratorium to refrain from stem cell research.333 However, the Council for
Science and Technology is expected to issue guidelines that lift any ban on the use
of embryonic cells for medical research. 33 4 The guidelines would allow stem cells
to be extracted from embryos left over from IVF treatments.335 However, in order
to use the embryos, researchers would be required to obtain specific consent from
the donors.336
France currently bans research using human embryos.337 However, French Prime
Minister, Lionel Jospin, proposed draft legislation that allows therapeutic cloning
and human embryo research that uses nuclear transfer.338 It also allows research on
human embryos to improve IVF treatment methods and to generate new therapies.339
The proposed law is similar to recent actions taken in the UK and the United States
that allow cloning and embryo research for the greater good of society.34 ° Jospin's
legislation is premised on the usage of frozen embryos, leftover from couples
undergoing IVF treatments and no longer needed for that purpose. 341 However, the
Prime Minister stressed that reproductive cloning is to remain banned.34 2
326. See id. (agreeing with the Declaration's policy of promoting international uniformity in human rights).
327. See id. (stating that scientists in China agree that moral, ethical, and scientific reasons support an outright
ban on human cloning at this time).
328. See JapanBans Cloning Research, DAILY MAIL (London), Dec. 1, 2000, at 41, availableat LEXIS,
European News Sources Library, MAIL File [hereinafter Japan Bans] (documenting that effective date of the new
law is June 2001).
329. See id.
330. See id.
331. Id.
332. See id.
333. See Japanese Govt Panel to Propose Stem Cell Research Be Allowed, ASIA PULSE, Dec. 27, 2000,
availableat LEXIS, Non-US News Library, APULSE File [hereinafter JapaneseGovt] (explaining that Japanese
Scientists voluntarily refrain from cloning because it involves the manipulation of fertilized eggs and could lead
to human cloning).
334. See id.
335. See id.
336. See id.
337. See FrenchPremier,supranote 249 (noting that France enacted the law in 1994).
338. See id. (documenting thattheFrench cabinetis going to debatetheproposed changes inMarch 2001 and
the parliament is going to discuss them in Spring 2001).
339. See id.
340. See id
341. See id.
342. See id. (explaining that the implantation of any embryo used in research is prohibited).
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"There is no legislation prohibiting cloning in the Irish Republic." 343 However,
the Oireachtas Committee on Health and Children is expected to issue guidelines for
the Republic regulating human cloning.? The Republic's Department of Health
supports measures to ban human cloning on the international level.345 There are
some officials in the Republic that advocate a complete ban on any human embryo
research.346 However, many other officials believe that therapeutic cloning should
not be condemned without further research. 347 Due to such uncertainty, the
Department of Health established a Commission on Assisted Human Reproduction
to further explore cloning issues. 8
IV. NEED FOR UNIFORMITY
With a subject as controversial as cloning, the nations of the world need to unify
and harmonize international laws. Once a human is cloned, there is no turning back
and any resultant harm cannot be undone. Without immediate and cohesive action,
cloning technology will develop internationally without regulation. 9
A. Problems with InconsistentInternationalCloning Legislation
Any ban on cloning practices must be consistent on the international level. If a
country is lenient in its cloning laws, people that desire to clone humans or do
research on embryos may travel to that lenient country to avoid the cloning bans in
their own countries.Y This practice has already occurred. Scientists from
Melbourne, Australia, traveled to Singapore to conduct research on embryos, which
is outlawed in Australia. 2 The scientists generated
nerve and muscle cells from the
353
embryonic cells, making the research a success.
Recent events magnify the need for uniformity in cloning legislation. In January
2001, a team of U.S. researchers produced the first genetically altered primate

343. Eithne Donnellan, Committee Urged to Set Out Cloning Guidelines,IRISH TIMES, AUG. 17,2000, at 6,
availableat LEXIS, European News Sources Library, ITIMES File (stating that the Irish Republic found a need to
review legislative policy after the UK's expansion of cloning legislation).
344. See id.

345. See id.
346. See id.
347. See id.
348. See id.
349. See Sarah-Kate Templeton, Experts UrgeMps to Back Cloning, SUNDAYHERALD, Dec. 17,2000, at5,
available at LEXIS, European News Sources Library, (noting that the use of human embryos in research will
proceed on a worldwide basis regardless of individual countries' efforts to stop it).
350. See Hunter,supranote 8 (indicating that there must be multi-religious, multi-cultural, and multi-national
agreement, in order for any cloning regulation to work).
351. See Coghlan, supra note 180.
352. See id.

353. See id
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ANDi

4

The scientists inserted jellyfish genes into a rhesus monkey's genome

5

Until ANDi reaches sexual maturity, it will be unknown whether his reproductive
cells incorporated the DNA, enabling the DNA to be passed through generations.

ANDi proves that the technology to clone exists. 57 In the evolutionary line, a
monkey is much closer than a sheep to a human.

This closer link sparked an

immediate reaction as the world realized that ANDi may pave the way to developing
human therapies with long-term benefits.359
Perhaps even more indicative of the immediate need for cloning legislation is
the announcement by the leader of a French cult, Rael, that an anonymous U.S.
couple offered the cult one-million dollars to clone their deceased daughter from a
preserved cell sample.3 ° The Raelian Movement has the funding and plans to start
the procedure in the near future.361 Scientists concede that the Raelian's chances of
success are realistic. 362 Researchers speculate that with twenty human egg donors
and fifty surrogate mothers, nuclear transfer could produce a viable human clone. 363
Scientists speculate that fertility specialists on the international level are already
experimenting with human cloning via nuclear transfer, although they are not
implanting the embryos into a woman's uterus. 364 The scientific director for the
Raelian cult believes that the hired scientists are competent.365 The idea that the
Raelians will succeed in cloning a human is very real because the Raelians are
fanatical, and they have the resources and funding to accomplish the task.366

354. See Julie Anderson, Conference Tackles Cloning: Scientistsfrom Around The World Meet in Omaha
to Discuss The New Technology's Placein Society, OMAHA WORLD-HERALD, Jan. 16,2001, availableat 2001 WL
9566998 (explaining that ANDi is DNA spelled backwards).
355. See Will, supra note 150 (indicating that the gene is incorporated into all of his tissues).
356. See id. (documenting that ANDi may be the first of a man-made line of primates).
357. See India, supra note 182 (noting that ANDi generated a massive amount of both hype and hope in the
scientific field).
358. See id. (conceding that ANDi may not give much hope to therapeutic cloning because ANDi involved
only a single gene). Most human genetic diseases are caused by more than one gene. Id.
359. See id. (adding that therapy which only has the capacity to target one gene is less beneficial than longterm therapy). However, the technique used to produce ANDi may be expanded. Id.
360. See Abate, supra note 273 (describing the plans of the French cult leader, Rael, to be the first to clone
a human); see also Rick Weiss, FaithMay Fuel FirstHuman Cloning: Religious Group Gears Up for Effort,
FLORIDATIMES-UNION, Oct. 11, 2000, availableat 2000 WL 28360131 (intimating the Raelian cult is a group with
at least 50,000 members in over 85 countries).
361. See Cult, supra note 2 (stating that the scientific director of the Raelians, Dr. Bridgette Boisselier,
anticipated starting the project in October 2000).
362. See Bill Hoffmann, Cult Boasts: We'll Clone Couple's DeadDaughter,N.Y. POsT, Oct. 12, 2000,
availableat 2000 WL 27499060 (mentioning that it is not known what kind of medical technology the Raelians
possess, but there is no real technological reason why the Raelians could not complete the plan).
363. See id.
364. See Weiss, supranote 360 (noting that the human cloning process already exists in medical literature).
365. See id. (adding that spokesmen for the Raelians said that their scientists know exactly how to clone a
human).
366. See Cult, supra note 2 (stating that Rael has both the money and the ambition to make human cloning
a reality). People are making a mistake by not taking the Raelians seriously. Id.
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Beside the recent'announcement that the Raelians intend to clone a deceased
child, the cult has greater ambitions. The religious organization set up a company
called Valiant Ventures LTD.367 Valiant Ventures LTD offers a service called
Clonaid to help infertile and homosexual couples have a genetically related child
through nuclear transfer. 68 Clonaid also offers its services to any other person who
wishes to clone him or herself for any reason.3 69 Cloning services cost two hundred
thousand dollars370 and the services are expected to be available shortly. The
Raelians believe that the cloning of Dolly shows that the process can be successful
with mammals. 371 Rael also plans
to create a clone that ages abnormally fast so
3 72
adulthood is achieved rapidly.
The Raelians are also offering a service called Insuraclone, which allows a
person to pay fifty thousand dollars to have his or her cells cryogenically preserved
for future medical treatment or cloning.373 The company also offers a cloning service
for deceased pets. 374 The scientific community expects the service to be available
immediately because there is currently no legislation restricting the cloning of
animals.375
Valiant Ventures and Clonaid are able to exist despite cloning bans in many
countries because they are based in the Bahamas, where there are no restrictions on
cloning.376 The company is willing to subcontract to any laboratory that wishes to
research human cloning.377 The only proviso to receiving funding is the company
367. See Clonaidcorm:The FirstHuman Cloning Company,at http:llwww.clonaid.com (last visited Dec. 21,
2000) [hereinafter Clonaid] (copy on file with The TransnationalLawyer) (describing Valient Ventures LTD as a
company set up by Rael, the founder of the Raelian Movement). The religion is based upon the ideas that aliens
created the world in a laboratory. Id. The aliens were named Elohim, a mistranslation of the word "God." Id. The
Raelians believe that the resurrection of Christ is really a cloning experiment by Elohim. Id. Cloning is thought to
be the means to reach eternal life. Id. The cult believes that death is really a moment of sleep before rebirth in a new
body. Id.
368. See id.(acknowledging that the serviceis available to any person who wishes to have a child cloned from
him or herself).
369. See id. (describing that the cult believes that there is a program for everyone).
370. See id.
371. See id.
372. See id. (adding that Rael believes that an adult person could be cloned without the need to go through
the growth process). Rael believes that it may be possible to transfer a person's memory and personality to the new
body. Id. The cult believes that a person who undergoes this process will seem to awaken from a good sleep, yet
arise in a new body. Id.
373. See id. (noting that the service is intended to provide people with their own "genetic repair kits"). The
Raelian scientists believe that they will be able to stop the differentiation of stem cells and then direct the cells to
evolve into needed organs. Id. The Insuraclone service is a way for people to preserve their cells today so that in
the future, their cells can be used to generate any needed organs or tissues. Id. Thus, no organ rejection problems
would arise. Id.
374. See id. (mentioning the service Clonapet). The company believes that this service may be especially
promising to owners of racehorses, since the cost of a champion can be outrageous. Id.; see also Anderson, supra
note 354 (documenting that Texas A&M scientists also started a pet cloning service called Genetics Savings and
Clone). The service stores the DNA from aging or dying pets for use in future cloning. Id.
375. See Clonaid,supranote 367.
376. See id. (describing that the services are offered worldwide).
377. See id.
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must be located in a country that allows cloning.378 Clonaid is the first company to
offer human cloning to the public, and it expects that millions will subscribe to the
cloning services and that many laboratories will become partners in an international
cloning enterprise. 379 By offering funding, Clonaid makes bans on government
funding irrelevant. Hundreds have already signed up on Clonaid's website to be
cloned. 380 The Cloinaid website is not alone. U.S. scientists are approached by many
people who wish to be cloned or who wish to have a loved one cloned.38'
In January 2001, an international research team announced plans to clone a
human in the immediate future. 3 2 U.S. scientist, Panayiotis M. Zavos, and Italian
fertility specialist, Dr. Severino Antinori, plan to develop viable, cloned human
embryos within eighteen months to one year.383 The purported goal of the research
is to help infertile couples conceive a genetically related child.384 In preparation, the
scientists lined up ten infertile people who wish to be cloned. 385 The work is going
to be conducted in an undisclosed foreign country.38 6 The scientists acknowledge
that using current cloning techniques can produce many abnormalities and flawed
embryos.387 However, the scientists believe that the cloning "genie is out of the
bottle. It is only a matter of time until humans apply it to themselves, and (they)
think that it is best initiated by [them] ...with ethical guidelines and quality
standards. 3 8 8
Experts believe that many teams around the world are already working on
cloning projects. 38 9 It is likely that there are other teams in the United States, China,
and Europe who are considering the use of nuclear transfer to clone human
beings. 39 In fact, a group from South Korea announced the successful cloning of a
human embryo; however, they destroyed the embryo before it could be implanted.39'
There seems to be no doubt that a human will be cloned very soon unless efforts on

378. See id. (mentioning that Clonaid welcomes the involvement of more companies' in the project).
379. See id.
380. See Weiss, supranote 360 (adding that Clonaid must perfect the technology prior to its first $200,000
venture).
381. See id.
382. See Zitner, supra note 275 (documenting that the team is the first with expertise in the area of human
reproduction to set a goal of human cloning).
383. See id. (adding that much experimentation still needs to be done).
384. See High Risk, supra note 73 (stating that the team's goal is allegedly therapeutic).
385. See Zitner, supra note 275 (mentioning that ten scientists signed up to help in the cloning effort).
386. See id. (stating that the scientists failed to provide many details on the whereabouts of the people
involved).
387. See id.
(countering that the scientists are aware of these risks and plan to develop new techniques that
are better able to assess the viability of the embryos).
388. Id.
389. See id. (noting that the Zavos team is not alone in its efforts).
390. See id. (mentioning that most scientists believe that the use of nuclear transfer to clone humans is
crossing the line of ethics).
391. See Baby, supranote 273, at 48.
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an international scale to pass uniform laws prohibiting human cloning are
adopted.392
B. The Weight of the Evidence
Uniformity in international legislation is needed in order to maintain the ethical
and moral integrity of society without unduly impinging on science and medicine.393
The most practical and sensible way to accomplish uniformity is to break
international cloning legislation into subparts: human reproductive cloning and
therapeutic cloning.394
1. Reproductive Cloning
There is a global trend towards a total ban of reproductive cloning technology.395
Debates between scientists and religious and ethical groups incited this movement.
A great majority of people find reproductive cloning repugnant to the moral and
ethical values of modem society.396 A Time/CNN Poll conducted in 2001 revealed
that in the United States, ninety percent of the people polled feel that cloning a
human being is a horrendous idea.397
At this time, successful cloning of a human would probably involve numerous
miscarriages by surrogate mothers.398 The technology is not reliable enough to
produce a cognizable result every time. This uncertainty coupled with the moral
implications make reproductive cloning too risky.399 People are just not aware of the
potential dangers that reproductive cloning presents.4° One of the primary scientists
responsible for Dolly, Ian Wilmut, is outspoken on the matter and says that trying
to clone a human is "absolutely criminal." '' Dolly herself was the product of more

392. See Clonaid, supranote 367 (conceding that experts believe the Raelians can pull off a cloning venture
successfully if nothing is done to stop them).
393. See Cantrell,supranote225, at 87 (articulating that a solution to the human cloning problem should have
an international perspective). Ian Wilmut, one of the creators of Dolly, has called for a worldwide ban on human
cloning. Id.
394. See id. at 89 (intimating that the HFEA draws a distinction between reproductive and therapeutic
cloning).
395. See NBAC, supranote 3, at 101 (stating that many diverse nations moved to ban reproductive cloning),
396. See HGAC, supra note 15, Annex C, Q4 (documenting asurvey by HGAC which found 80% of people
believe cloning a human is unacceptable).
397. See Baby, supranote 273, at 55 (adding that religious beliefs are the main reason that people cited for
opposing human cloning). Other reasons included interference with individuality, uses for a questionable purpose,
such as the propagation of a superior race, and the danger of the technology. Id
398. See Cult, supranote 2 (arguing that any attempt to clone a human would cause many women to suffer
painful and completely unnecessary miscarriages).
399. See id.
400. See idL (mentioning that the process is uncertain in every respect and thus should not be tolerated at this
time).
401. Id.
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than 347 attempts, many of which resulted in late-term abortions; thus, scientists
speculate that any attempt to clone a human would result in traumatic, unnecessary
miscarriages for the surrogate mothers.4 "2 Even after more than four years of animal
cloning research, ninety-eight percent of all embryos created by nuclear transfer
never implant, die during gestation, or die soon after birth. 0 3
Further, if a surrogate mother carried a cloned child to term, there are many
questions as to whether the child would be healthy.40 4 Many of the animals born
through cloning via nuclear transfer died shortly after birth, and many of those that
survive are abnormally large and suffer from severe developmental problems. 4°5
There are problems with genetic stability and the possibility of creating fetuses that
are so grotesquely abnormal they are unable to survive outside of the womb. 406 As
previously discussed, there are numerous other reasons that reproductive cloning
should not be tried at this time. Some of the most striking justifications are that no
one wants to create a monster and that cloning could immutably damage the human
psyche. 40 7 Grave moral underpinnings to the technology exist, and there is no
countervailing interest in science and medicine that renders the risk worthwhile.40 8
There is a real and imminent threat that a human clone will be produced if
nothing is done on a unified international level to stop the action. The Raelians pose
the most immediate threat.409 They have the science, the money, and the freedom in
the Bahamas to achieve their goals.4 ' 0 New groups, such as the international team
previously mentioned, are coming forward every day. 1t In reality, the field of
genetic technology is always one step ahead of the media.412

402. See id. (stating that cloning is a wasteful procedure at this time); see also India, supra note 182
(clarifying that ANDi was the result of many failed attempts). The scientists used 200 eggs from 40 embryos. Id.
They then implanted the eggs in 20 surrogate mothers. Id. Only five pregnancies resulted, and of those only three
live births occurred. Id. ANDi was the only monkey who ultimately survived. ld.
403. See Baby, supranote 273, at 52 (adding that human cloning would be "criminally irresponsible" at this
time).
404. See Cult, supranote 2 (quoting Robert Winston, the creator of the test tube baby, as stating that the
successful cloning of a healthy human is extremely unlikely).
405. See id. (conceding that there is no evidence that a healthy clone is any different than any other healthy
animal).
406. See New Human Cloning Effort to Help Couples, ORLANDO SENTINEL, Jan. 27,2001, availableat 2001
WL 9161630 (conceding that any human cloning effort would not be easy).
407. See id. (contrasting human cloning and animal cloning).
408. See Cult, supranote 2 (noting that many genetic experts condemn plans to produce human clones).
409. See supra Part flI.A. (describing the problems with inconsistent cloning legislation).
410. See id. (stating that Rael does not believe he has to answer to any rule or any set of rules, which makes
his proposed plan even more of a danger).
411. See Zitner, supra note 275 (discussing the exceedingly high probability of there being other cloning
groups).
412. See Baby, supra note 273, at 50 (adding that scientists are reluctant to discuss what work they are
currently pursuing in their private laboratories). Genetics is laden with so many ethical and moral issues that
scientists fear the public reaction if their research is made public. Id. Some scientists avoid any publicity because
of the fear that their laboratories may become targets of protestors, much like abortion clinics. Id. at 54.
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"Anyone who clones somebody today should be arrested. It would be barbaric
human experimentation ...if you can't agree that that's wrong to do, and if the
413
media can't agree to condemn rather than gawk, that's condemnation of us all.

2. Therapeutic Cloning
Therapeutic cloning has enormous potential to help millions of people, both
today and in the future.4 14 As discussed earlier, there are inherent risks with the use
of nuclear transfer cloning. However, considering the potential pain and suffering
that could be alleviated by therapeutic cloning if it is well-regulated, it is a risk
worth taking.415
With therapeutic cloning, the real issue focuses on the amount of respect owed
to human embryos. 1 6 In arriving at any legislative policy, there must be a balancing
between the potential rights of the embryo and the necessity of using the embryo for
therapeutic purposes.4 In the case of nuclear transfer cloning, laws should respect
the embryo's potential life. The accepted approach for current research recognizes
the embryo as a potential life, but justifies its use in serious, beneficial research. 4 18
For example, the laws in the UK give deference to the embryo's potential life by
only allowing embryos to be kept for fourteen days or until the onset of the primitive
streak. 4 19 By drawing the line at this point, the UK assures that no signs of human
life have begun to emerge.420 This approach seems adequate to support the rights of
the embryo. The time barrier should serve as a model restriction for international
policy.

413. Id. at 57 (quoting ethicist Arthur Caplan of the University of Pennsylvania).
414. See RAPID, supra note 164 (articulating that therapeutic cloning raises hope for millions of people
worldwide).
415. See Oppenheim, supranote 61 (arguing that it is asinine to suggest banning therapeutic cloning simply
because of possible misuse). The technology should be allowed to proceed. Id.
416. See Robertson, supra note 110, at 638 (stating that it is not cloning per se that triggers all of the
objections). The real issues are the rights and interests of the embryos, and whether embryos may be created and
destroyed for research without violating the rights of the embryos. Id.
417. See Medical Progress,supra note 4, 17.
418. See id. [21.
419. See HFE Act, supranote 250, § 3.
420. See Oppenheim, supra note 61.
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The use of human embryos is essential at this time.4 l An expert group led by
the Chief Medical Officer of the UK, Liam Donaldson, conducted research and
concluded that the potential to relieve suffering and treat disease justified research
using stem cells derived from embryos. 422 At this point, stem cells derived from
embryos have the greatest ability to develop into many different types of tissues.4 23
Scientific technology and medical therapies may suffer a huge setback without
embryonic stem cell research.424 Adult stem cells do not exhibit the same plasticity
as embryonic cells. 42 Adult stem cells only develop into a limited number of tissue
types, such as cartilage, fat, and bone.426 Technology is not at a point where adult
stem cells can be grown into vital organs, like the heart or liver.427 The Donaldson
panel recognized that in the future, the use of embryos may not be necessary for
treatment because scientists may be able to reprogram adult cells to behave in
totipotent ways.428 Thus, stem cells derived from embryos would not be necessary

421. See id. (conceding that stem cells can be extracted from fetal tissue, but that these stem cells are not as
manipulable as ones derived from embryos). Further, stem cells can be extracted from adult tissue, but their ability
to develop into different cell types is also limited. Id. Presently embryo derived stem cells are the most manipulable.
Id.; see alsoNIH Guidelines,supranote 279 (explaining that no single source of stem cells is best or even suitable
for all types of therapy). Different types or sources of stem cells may be optimal for certain types of therapies. Id.
It is vitally important to study all potential sources of stem cells in order to determine the best source of stem cells
for each particular treatment possibility. Id. There is much evidence that adult stem cells are more limited in
application than embryo derived cells. Id. Stem cells for all cell and tissue types have not yet been found in the adult
human. id. Stem cells in adults are often present in minute quantities, quantities which decrease with age. Id. Adult
stem cells are also hard to isolate and purify. Id. Further, if the problem to be treated is caused by a genetic defect,
the defect is present in the patient's own stem cells, making these cells inappropriate for treatment. Id. Adult stem
cells may also contain DNA abnormalities from toxins, sunlight, and daily living. Id. The potential for genetic
mutations multiplies dramatically with age. Id. There is also the problem that adult stem cells do not have the same
capacity for multiplication as embryonic derived stem cells. Id.
422. See Oppenheim,supranote 61(articulating that embryo derived stem cell research may be the only way
to learn how to redifferentiate adult cells, and that the research has the ability to uncover treatments for many
currently incurable or untreatable diseases). Id.
423. See id.
424. See Steve Connor, Scientists Voice Anger Over Stem Cell Vote, INDEPENDENT-LONDON, Jan. 23, 2001,
Act in the UK). Scientists are in almost
availableat 2001 WL 2789412 (agreeing with the extension of the MIFE
unanimous agreement that embryonic stem cells should be available for beneficial research, as long as the research
is controlled. Id. HFEA, the Human Genetics Advisory Commission, the Nuffield Council on Bioethics, and the
Royal Society all support the extension of the IFE Act. Id.
425. See Pfeifer, supranote 258, at 8 (stating that experts do not believe that adult stem cells have the same
potential as embryonic stem cells for use in research and testaments).
426. See Frankenstein,supranote 185, at 15.
427. See id.; see also Connor, supra note 423 (intimating that studies have been conducted on the
effectiveness of adult stem cells and stem cells derived from umbilical cords). The studies show that these types of
stem cells are not capable of many therapeutic applications. Id. Religious groups have pushed for the use of these
cells, instead of embryo-derived stem cells. Id. However, in the 1,500 published studies on umbilical cord-derived
cells, the cells were limited in their capacity to produce blood cells. Id. Therefore, they would be of little use for
treating Parkinson's, diabetes, or heart disease. Id.
428. See Pfeifer, supra note 258, at 8.
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for treatment. 429 Until technology reaches this point, it is in the best interest of
society for therapeutic cloning using embryos to proceed, so long as the process is
regulated. Fertility clinics needlessly destroy thousands of embryos every year.430
Advocates of embryonic stem cell research point out the possible immorality of
throwing away embryos that could be used beneficially as a life-saving source of
stem cells.431
The treatment of mitochondrial diseases raises an additional issue.
Mitochondrial disease therapy requires modification of the germ line, which is not
generally acceptable.4 32 However, as the panel in the UK found, any modification
would be modest in nature and thus the research into mitochondrial disease
treatment should be allowed to proceed, along with other therapeutic cloning
methods.4 33
C. ProposedAction
As this Comment illustrates, nations need to unite and create an international
cloning legislation agreement. It is best for legislation to come under one "umbrella
of a tightly regulated system. 434 Without uniformity, scientists can travel to a

429. See Oppenheim,supranote 61 (noting thatwhile this process is successful in animals, due to the inherent
variations between species, more research is needed to determine the effectiveness and safety of the process with
humans); see also PPLWins Grantto Develop Stem Cells NotDerivedFromEmbryos, MEDICALINDUSTRYTODAY,
Oct. 6,2000, availableat LEXIS, Medical and Health Materials Combined Library, MEDTDY File (adding that
the U.S. Department of Commerce's National Institute of Standards and Technology gave PPL Therapeutics, Inc.
a three year, $1.9 million grant to investigate the possibility of using mammalian adult stem cells). PPL issued a
statement that their early work is promising. Id. PPL's research is primarily focused upon the production and
differentiation of stem cells. Id. The initial experiments use mostly primate and livestock species. Id. PPL hopes that
these studies will apply to the human stem cell production without the use of fetal or embryonic cells. Id.; see also
Frankenstein,supranote 185, at 15 (mentioning another potential alternative to human embryo stem cell research
for the future). In October 2000, two companies, Stem Cell Sciences of Australia and Biotransplant of
Massachusetts, obtained apatent on the process to fuse human and pig cells. Id. It is thought that by nuclear transfer,
the enucleated pig egg containing the inserted human DNA may begin to divide as a normal fertilized egg. Id. The
cell would then grow as an embryo and could serve as a source of human stem cells. Id. These cells could be used
as human embryo-derived stem cells in therapy. Id. However, there is much opposition to this procedure. Id. For
example, the environmental group Greenpeace stated that scientists pursuing this line of research are like
"Frankenstein scientists." Id.
430. See Frankenstein,supra note 185, at 15 (noting that in Britain, France, and Canada, unused embryos
must be destroyed after five years). In Germany and the Netherlands, the law allows frozen embryos to be stored
indefinitely. Id.
431. See id. (mentioning that advocates argue that even in traditional church teachings, the soul is not present
in the early embryonic stages). A human embryo is only a few cells and thus, is not entitled to the same protections
as a full human being, to which the utmost duty of respect is owed. Id.
432. See Medical Progress,supra note 4, 32 (indicating that modifications to the germ line are passed to
future generations).
433. See id. (mentioning that there does not seem to be any objection to mitochondrial disease research).
Considerable research is needed to ascertain the feasibility and effectiveness of nuclear transfer for mitochondrial
disease treatment and any consequences such treatment may have on the germ line. Id.
434. U.K. Embryonic, supra note 257 (describing the advantages of a uniform system that regulates both
private and government funded research).
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country with lax legislation to conduct cloning research.435 Although it is inherently
difficult to reach an unanimous accord, most countries seem to oppose human
cloning at this time.436 Despite the gradual trend toward an international unification
of cloning policy, it may take a few years to fully appreciate without a push by the
international community for a "coming together.' 437 For example, a cloning
agreement could provide smaller countries with an inducement to comply with
international regulations, or larger countries could offer to help smaller countries
with enforcement efforts.
Additionally, some countries such as Germany are vehemently opposed to any
sort of cloning, whether therapeutic or reproductive.43 8 Therefore, it is important that
an agreement respect the values and cultures of individual nations. To accomplish
this the agreement should act as a floor rather than a ceiling, permitting an
individual country to pass more restrictive regulations if it wishes. However, a
country could not be more lenient than the international agreement. This approach
is similar to the Convention, which sets the minimum regulatory framework for
ratifying countries. 43
According to a study commissioned by the Human Genetics Commission in late
2000, the majority of international society desires the regulation of cloning. 40 Any
future laws should distinguish between nuclear transfer cloning for reproductive
purposes and nuclear transfer cloning for therapeutic purposes. 441 Due to worldwide
feelings and inherent problems, reproductive cloning should be banned to protect
against any type of eugenics movement.442 The practice should remain banned until
reproductive cloning becomes more certain and research becomes more advanced. 443
435. See Clonaid,supranote 367 (stating that Valient Ventures operates in the Bahamas, where there is no
cloning legislation).
436. See HGAC, supra note 15, Annex C (stating that according to a HGAC international consultation, a
substantial majority of the world population finds reproductive cloning to be unacceptable for all purposes); see also
supranotes 214-348 and accompanying text (describing international reactions to cloning).
437. See U.K. Embryonic, supranote 257 (conceding that there is presently no plan for a harmonization of
international policy).
438. See Benda, supra note 222, at 453 (noting that Article 1 of Germany's constitution favors a ban on
cloning).
439. See Convention,supranote232, at 821 (documenting that Article 1of the Convention allows countries
to structure their laws to be consistent with internal policies, so long as the laws also conform to the Convention);
see also supra notes 232-44 and accompanying text (describing the European Convention on Human Rights and
Biomedicine).
440. See U.K. Embryonic, supranote 257 (describing a statement by Baroness Kennedy of the Shaws that
the benefits of cloning are recognized on an international level, but people want the practice regulated).
441. See id. (documenting that most people believe that therapeutic cloning is beneficial but desire the field
to be regulated). Due to the repugnance to human reproductive cloning, a distinction between the practices allows
science to proceed in developing the beneficial therapies. Id.
442. See Will, supranote 150 (arguing that positive eugenics or any alteration of a person's genetic profile
would put the human race on a slippery slope towards the "abolition of man").
443. See U.K. Embryonic,supra note 257 (acknowledging that the UK banned reproductive cloning due to
the current moral repercussions of such actions); see also Baby, supra note 273, at 48 (adding that scientists fear
that without the imposition of a ban on reproductive cloning in the near future, there is a possibility that therapeutic
cloning will become outlawed). These scientists fear that if there are any adverse repercussions from human cloning
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On the other hand, therapeutic cloning should be allowed to proceed because of its
medical and scientific benefits. 4 4 However, there should be limitations on the
practice in order to protect the dignity of human embryos and human life.
1. Reproductive Cloning
Reproductive cloning should be banned globally at this present time. 44 5 An
international agreement should adopt the recommendations proposed by NBAC to
the United States." 6 This approach bans any efforts at human cloning, but provides
a sunset provision (perhaps three to five years) that allows for a re-evaluation after
the further progression of technology.447 In the future, technology may be perfected
and nuclear transfer may be a viable option for IVE It may also become more
ethically acceptable to clone humans in the future. 448 It is important to allow for reevaluation of the agreement on a regular basis because cloning technology is so
new.449 Predictions about technology are often wrong and society's attitudes change,
therefore the law must be amenable to change as well. 450
Action must be taken to stop plans for human cloning by the Raelians in the
Bahamas, the international team in their undisclosed location, and the other similar
efforts not yet publicized. In order to stop these efforts, the penalty for human
cloning must be severe enough to deter people from proceeding. A penalty, such as
a potential jail term for ten years and thirty million dollars in fines, may serve as a
real deterrent to a person tempted to clone a human.45' Again, there may be a need
to assist smaller nations in enforcement efforts.

the beneficial uses will be linked to the "renegade science" and struck down as well. Id. In other words, the more
scared people are of some of the research, the less likely they are to tolerate any aspect of it. Id.
444. See supra notes 164-205 and accompanying text (describing therapeutic cloning).
445. See Hunter, supranote 8 (indicating that there is a need for a multi-national, multi-religious, and multiethnic discussion on cloning).
446. See NBAC, supra note 3, at 105 (providing that, in general, the creation of a child by nuclear transfer
should currently be prohibited).
447. See id. (describing what a sunset provision entails).
448. See id. (indicating that prior to the expiration of the sunset period, an appointed board would need to
review the status ofnuclear transfer technology and the surrounding ethical and moral issues). The board would then
determine if the sunset provision and ban should be extended. Id.
449. See id. (arguing that public understanding and ethical positions often evolve over time).
450. See Wilmut, supra note 1, at 63 (mentioning that only time will be able to judge the effectiveness of
nuclear transfer cloning technology); see also Baby, supra note 273, at 51 (adding that 20 years ago, many states
outlawed IVF treatment and the public considered the idea of a heart transplant horrifying). Experts believe that
attitudes on cloning will similarly evolve over time. Id.
451. See Hunter,supranote 8 (referring to the penalty adopted by the state ofMicbhigan in the United States).
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2. Therapeutic Cloning
On balance, the benefits of therapeutic cloning seem to outweigh the risks of
such procedures. 452 The UK Human Fertilisation and Embryology Act (HFE Act),
as amended in 2001, is a model of a type of agreement to be considered for adoption
on an international front. The HFE Act allows research on embryos to be done in the
UK if the research is necessary and a license is obtained from the HFEA. 453 After
licensing, the HFEA continues to regulate the research to ensure that it is taking the
proper course 4 A similar regulatory board could be set up on an international level
to issue licenses and monitor research. Such research should be strictly monitored
because there is a danger that without regulation, the technology may be misused
and the line between therapeutic and reproductive cloning may be crossed.455
The HFE Act protects the potential life of the embryo by limiting any research
on an embryo to fourteen days or until the onset of the primitive streak.456 This
boundary sets a bright line rule about which research may proceed. Additionally,
this limit seems to be accepted within the scientific community, and is the same limit
proposed by other countries for cloning legislation.457 In order to further protect the
integrity and morals of the embryo, provisions similar to the NIH's guidelines issued
to the United States should be included. 458 An international agreement should also
place a ban on the receipt of funds by embryo donors to deter people from reducing
the embryo to a commodity.4 9 Furthermore, limiting the embryos used to surplus
embryos from IVF treatments that are otherwise discarded would be beneficial to
protect the embryo's dignity and the sanctity of human life.46 °
It is vital to allow research on embryos for therapeutic cloning because of the
greater good to society.46 ' First, using embryos for research may lead to the
discovery of technology that allows adult cells to be readily redifferentiated to a
stem cell-like state, precluding the need to use embryos for research.462 Thus, the use
of embryos may be temporary. 463 Second, if the embryos used would only be

452. See Medical Progress,supra note 4, 17 (advocating that the balancing approach under UK law will
be a success).
453. See id. (noting that UK regulations provide necessary safeguards against inappropriate embryo usage).
454. See GovernmentResponse, supranote 256, 4.
455. See Will, supranote 150 (arguing that there is an inherently slippery slope toward human cloning).
456. See IFE Act, supra note 250, § 3.
457. See Fife, supranote 316 (documenting proposed Canadian legislation).
458. See generally NIH Guidelines,supra note 279.

459. See id. II.A. § 2.9.
460. See id.
461. See id.
462. See id.;see also SA: Govt to Help FundStem Cell Research,AAPNEwsFEED, Sept. 19,2000, available
at LEXIS, Non-US News Library, AAPNEW File (documenting the $4.8 million grant to the Australian based
company BresaGen to boost research on stem cells). BresaGen is using the grant to accelerate the development of
stem cell therapy. Id. BresaGen hopes to also develop a method by which a patient's own cells could be used to
grow new cells, making the use of human embryos unnecessary. Id.
463. See Medical Progress, supra note 4, 127.
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discarded if not used in research, then it gives more deference to human life to allow
the embryos to be used as life-saving sources of stem cells. The potential cures and
therapies that embryo-derived stem cells offer to people suffering from diseases
could save millions of lives. 4' 6 It seems ludicrous465to just throw away the embryos
when they could serve such honorable purposes.
It is also important to note that efforts, like Rael's, to set up a cell bank for later
use of therapeutic cloning may be beneficial and should be encouraged. 66 Then,
once nuclear transfer cloning technology advances, a person suffering from a disease
will have cells available to use for treatment. 67 Organ and cell banks could be
revolutionary in the advancement of science.
Another aspect potentially vital to the success of such an agreement would be
a renunciation of any ban, as in the UK and the United States, on government
funding of therapeutic cloning projects. 468 By doing this, the government can better
regulate the industry and prevent the misuse of cloning technology.4 69 The
government should fund research in therapeutic cloning directed toward developing
possible organ generation laboratories, drug treatments, and other therapies for those
in need.
Currently, there is an international crisis in organ donations, and even those
fortunate enough to find a donor must face probable organ rejection. 4 0 Genetic
diseases cause pain and suffering in millions every year.47' Miscarriages could be
avoided if the babies only had healthy mitochondria.472 These problems may be
ameliorated by nuclear transfer therapeutic cloning.47 There is too much human pain
and suffering at stake not to allow therapeutic cloning. Some opponents argue that
allowing therapeutic cloning inevitably leads to reproductive cloning.474 However,
researchers believe there is no danger of such a "slippery-slope" so long as there are
strict regulations in place dealing with therapeutic cloning.475

464. See supranotes 413-32 and accompanying text (describing the benefits of therapeutic cloning).
465. See id
466. See Clonaid, supra note 367 (describing the Insuraclone service).
467. See id.; see also Baby, supranote 273, at 56 (adding that an Australian firm, Southern Cross Genetics
was formed in the late 1990s in order to preserve DNA for future cloning). The DNA is kept in liquid-nitrogen tanks
for long-term storage. Id The cost of a DNA analysis and the storage is $2,500. Id. Graeme Sloan, who founded
the company, admits to having no scientific background and to starting the service to make money. Id. at 57. Sloan
professes his hope to aid in making organ cloning a reality in the near future. Id.
468. See supranotes 245-98 and accompanying text (describing legislative reactions to cloning).
469. See Baby, supranote 273, at 56 (noting that removing government funding bans brings the added safety
benefit of government oversight).
470. See COMMISSIONED PAPERS, supranote 158, at A-7.

471. See id.
472. See Medical Progress,supra note 4, %17, 22-23.
473. See id
474. See id. 21.
475. See id. (noting that UK regulations seem to be adequate to protect against the inadvertent slide into
reproductive cloning).
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An international agreement regulating therapeutic cloning will not affect the
ability to use cloning technology on animals, including efforts at cloning one's
pet.476 The cloning of animals does not carry the moral and ethical implications
posed with the cloning of humans. However, if a country wishes to ban animal
cloning, it would be allowed because, analogous to the Protocol, the agreement
would only set a minimum standard.477

This type of agreement would also be consistent with the proposed or enacted
laws of many countries. 478 As previously discussed, countries are expanding their
cloning legislation to allow therapeutic cloning and human embryo research that
involves nuclear transfer.479 Thus, the forming of an international agreement that
allows therapeutic cloning would be consistent with the legislative trend in many
countries.480
V. CONCLUSION

Human cloning is not something that once done can be undone. Any changes
in the field are permanent. Once a human is cloned, it will be hard, if not utterly
impossible, to turn back. Thus, there must be an international agreement to regulate
the cloning industry strictly and stringently. Without international cooperation, any
effort at domestic regulation will not succeed because there will always be a place
where cloning is permitted.
Presently, the best approach to cloning is to develop an international agreement
to ban all attempts at human cloning. Any violation of this provision should result
in a gross penalty. Therapeutic cloning should be allowed only to the extent
permitted by the HFE Act in the UK, and an international body should be authorized
to regulate the licensing and monitoring of research as set forth in the NIH
regulations. A sunset provision should be inserted to allow re-evaluation of the
agreement to take into account advancements in technology. Again, harsh penalties
must be in place to sanction non-compliance with the international agreement.
The announcement of Dolly in 1997 set off much controversy about nuclear
transfer cloning. The prospect of cloning was previously reserved for science fiction
and horror movies. Perhaps it is sheer fear of the technology that is causing some
people to call for an outright ban on all cloning by nuclear transfer. However, all
technology is scary at first; fright alone should not impede progress. It may simply
take people some time to get used to the idea of therapeutic cloning. Whatever the
fear, therapeutic cloning can potentially cure and prevent more diseases than other

476. See Clonaid,supranote 367 (stating that there is currently no legislation on cloning animals). But see
Germany Bans,supra note 306 (mentioning a draft bill in Germany that prohibits the cloning with animals unless
it serves an important medical purpose for humans or animals).
477. See supra notes 214-348 and accompanying text (describing the international response to cloning).
478. See id.
479. See id.
480. See i.

2001 /The Need for Uniformity in InternationalCloning Legislation
previous technology. Therefore, it must be permitted to proceed for the good of
society and humanity.

